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This station has been blasted out of the solid rock at a depth of 85 feet below street level. When the new Pennsylvania Railroad terminal at 33d Street, New York. is com leted, the big trainshed shown above will be banded 
over to the Hudson Companies, who will operate it in conjunction with the tunnel station below. 


THE JERSEY CITY TUNNEL STATION OF THE HUDSON COMPANIES, THIS STATION IS 1,000 FEET LONG AND IS BUILT BELOW THE PENNSYLVANIA 
TERMINAL,—({See page 206.) 
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VALUE OF TRANSATLANTIC SPEED. 

The “Lusitania whose advent to the port of New 
York |} ited a furor, for which one must go back 
severa cades to the day on which that other giant 
ship, tl Great Kastern entered this port, signal- 

ad het val breaking the record from Queens- 

wr Sandy Hook and by having maintained the 
fa average speed ever made on a maiden trans- 
lanti ij The best previous record over this 
coul is that of the ‘‘Lucania,” which in 1894 cov- 
ered tl di nee from Queenstown to New York in 
five days, seven hours and twenty-three minutes. The 
Lusitania” lowered the “Lucania’s” figures by six 


hours and twenty-nine minutes, making the run across 


in five days and fifty-four minutes. Her average 
speed over the course of 2,782 miles from Queenstown 

Sandy Hook was 23.01 knots. The best speed ever 
made on a westward passage was that of the “Kaiser 
Wilhelm TI which averaged 23.58 knots over the 
distance of 50 miles between Cherbourg and New 
York, ma the trip in five days and eighteen hours. 

It is very suggestive of the high state of develop- 
ment reached by transatlantic steamship travel, that 
the schedule of the arrival and departure of the “Lusi- 


tania” on this, her maiden trip, should have been 
determined upon almost to the very hour, several 
weeks before she started from the other side. In re- 
sponse to the wishes of Mr. Vernon H. Brown, the 


general agent in this city, the Cunard Company: de- 


cided to the ship across at a speed which would 
Hook at 


rising tide; 


rup 


to the bar outside Sandy 


eight 


o'clock on Friday morning and it is 


on a 


significant that in spite of several delays through fog, 
the reserve of speed of the “Lusitania” enabled the 
captain to bring the vessel to the bar at 8:05 on the 
mori desiznated, No atte.npt whatever was made 
sh the shin beyond a 23-knot average. We are 
iformed | the captain and chief engineer that the 
ve | has proved during the trip that she is in ever: 
per i perfect success. She is exceptionally free 
from vibration; and the whole of the elaborate motive 
power operated without the slightest mishap 
The question will naturally be asked: If a speed of 
23 knots will bring the “Lusitania” to New York on 
Friday morning, why has she been crowded with addi- 
tional boilers and engine power to enable her to steam 
214 knots faster than this? The answer is that when 
the ship has “found herself,” that is to say, when all 


wearing parts have settled down to their perfect ad- 


justment, and the whole of the boiler-room and engine- 


room staff of several hundred men are thoroughly 
familiarized with their duties, the “Lusitania” will be 
pushed to her full speed of 25.5 knots an hour, and 
will be in her dock by seven o'clock on Thursday 
evenings This is the confident expectation of the 
officers of the ship, based upon the ease with which she 
mad knots when using about 75 per cent of 
her full power. This is a reasonable expectation; for 
the “Lusitania” has averaged 2514 knots on a trial 


trip of over 1,000 miles, and has made 26% knots over 





shorier course During this her first voyage, the vessel 
was tried out for stretches of several miles, and logged 
speed of over 26 knots. 

The incidental advantages of high speed are that 
even though a ship may not make use of it throughout 
i whole voyage, it gives a reserve which can be util- 
ized to make up for time lost through fog or heavy 
weather Thus, beeause of her great size and power 
end lof freeboard, the “Lusitania” would be able 
not only to maintain an average speed of 20 or 21 knots 
against heavy winds and seas, but when the storm 
had blown over, by utilizing her full engine pow- 
er, she couid readily pull up the average to the 
speed which would bring her into port on schedule 
time. 
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MOVING PLATFORMS FOR THE BROOKLYN BRIDGE. 

Soon after the Public Service Commission began its 
active duties, the Board appointed a special committee 
to study the problem of adjusting traffic on the Brook- 
lyn Bridge; and in the course of its investigations 
this committee has been giving serious consideration 
to the question of installing a moving platform, as af- 
fording the earliest and effective relief. It is 
proposed to replace the surface and elevated cars with 
continuous moving platforms. If such a change is to 
be made, the time is opportune, as the of the 
bridge to the Brooklyn Rapid Transit has expired, and 
the question of its renewal is now before the Board 
of Estimate, has authority in the 
ter. The final the will be 
during the present autumn, and in the meantime the 


most 


lease 


which alone mat- 


decision as to lease made 


is operating its cars over the bridge 
In its investigation 


traction company 


on an extension of the old lease, 

of the bridge crowding, the special committee of the 
Utilities Board has secured a large amount of data, 
based upon observation at all hours of the day, and 
particularly during the rush hours of morning and 
evening travel; and it has come to the conclusion 


that, although on the completion of the new terminal 
and a rearrangement of the schedules, a certain degree 
relief will be 
possible while the bridge is operated by the present 


of relief will be obtained, no permanent 
mode of In spite of the opening of the 
Battery tunnel, 
relief by drawing 
traffic, 


thereto, is 


conveyance, 
which of course will afford temporary 
away from the bridge a considerable 
the of Brooklyn, and of 
so rapid, that it would be a 
the bridge would be 
is generally admitted that 
platforms would increase the carry- 
ing the 
maximum which could be secured by the proposed al- 
the trolley and railway 


amount of growth 


travel only 
again 
the 


question of time before 


overcrowded. It pro- 


vision of moving 


capacity of bridge far beyond any possible 


terations in car bridge ser- 
vice. 

Should the platforms be adopted, the question nat- 
whether it advis- 


the moving platforms to the connect- 


urally arises as to would not be 
able to extend 
ing loop, which is now being constructed between the 
Brooklyn and Williamsburg bridges. Should this plan 
adopted, the question of providing platforms on 
the Williamsburg and the new Manhattan bridges will 
also come up for consideration. Even the most strenu- 
ous the not at- 
tempted to deny that the moving platform provides a 
given time than 
any other known form of conveyance. This capacity 
that it is that it 
to take care of all future increase 


be 


opponents of proposed system have 


far greater capacity of travel in a 


is so great, reasonable to 
would be sufficient 


in travel over the routes that would be covered. 


suppose 


There is one very strong argument against the sub- 
stitution of platforms for car service, to be found in 
the that the future institution 
of through either by trolleys or 
elevated cars, between Brooklyn and Manhattan Island 
the The 
vice are too obvious to call for any explanation; and 


fact it would prevent 


cai service, street 


by way of bridges. advantages of such ser- 
it is quite a question whether the carrying of passen- 
Brooklyn to any point 
the the 
as part of continuous thoroughfares of 
Greater New York, the of terminal 


congestion, would not be the most effective way to pre- 


gers direct from any point in 


other words treatment of 
the 


with 


in Manhattan, in 
bridges 
abolition 


vent, once and for all, the present crowding. 
We are very largely the creatures of habit, even in 
matters of such vast import as the handling of the 


traffic of our great cities. In the matter of transporta- 
tion over our bridges we have acquired what might be 
the habit. the first 
bridge connecting Manhattan and Long Island was pro- 
treated distinct and 
transportation we 


ealled “terminal” Because great 


with terminals, and as a 
element in the 
grew into the way of thinking that not only this but all 


vided 
separate facilities, 
bridges should be so treated; and yet, if we look at the 
broadly, there is no for 
minals at each of the Brooklyn Williams- 
burg bridges than there is for placing terminals say 
on the Broad- 
bridges should 
lines of 
car, or 


reason ter- 


and 


question more 


end 
at Union Square and Madison Square 
The 


as 


of these 
parts of continuous 
vehicle, by trolley 
us that the 
abolish the bridge terminal 
and unimpeded travel between 
Island and Island, the 
the true solution of our bridge traffic 


way lines. true function 
be 
travel, 


elevated 


to serve integral 


whether on foot, by 


and it does seem to sooner 
this fact; 
establish 


ear, 
we recognize 
altogether; 
Manhattan Long sooner we 
shall arrive at 
problems. 

ee 

COMPRESSION MEMBERS IN BRIDGES 
At the present writing, the progress of the investi- 
gation of the Quebec Bridge disaster seems to point 
increasing emphasis to the failure of one of 
the compression members as the cause of the collapse 
of the bridge. This is the view taken by our 
esteemed contemporary, Engineering News, whose can- 
did of the serious bearing of the disaster 
of the profession cannot too 
It is of the greatest importance 


with 
whole 
admission 


upon the 
highly commended. 


prestige be 


that the point of failure should be located beyond all 
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question of doubt, for otherwise the whole system of 
design as applied to the largest bridges would be 
thrown under suspicion. Thus far the evidence seems 
to be conclusive that there was no failure of the ten- 
sion members. If they also had given way, confidence 
in bridge design would have received an even ruder 
shock, and the whole fabric of the theory of framed 
structures of great dimensions would have tumbled to 
the ground. The eye-bar, however, as made to-day, is 


considered, and rightly so, to be the most reliable 
element in a bridge. Formerly, when the eyes were 
made separately and welded on, they were always 


regarded with more or less distrust, and, under test, 
frequently failed at the weld. Of late years, the eyes 
have been formed by upsetting the end of the bar and 
forming the eye, without the necessity of raising the 
metal to welding heat with all the risks of burning 
which that implied. Properly forged eye-bars are now 
as if not stronger, in the eyes than in the 
body, and it is a simple matter to assemble a sufficient 
number of bars to afford the requisite section of metal 
to keep the unit stress, or stress per square inch, down 
to the desired safe figure. 

It is in the compression members that a grave ele- 
ment of doubt presents itself, especially when these 
members grow to the size of those which were used 
or should have been used, in the Quebee Bridge. 
pression members fail by buckling. In American prac- 
tice they are built up, usually by assembling in paral- 
lel planes a certain number of webs or ribs of sufficient 
depth to prevent buckling in the plane of the webs. 
The member is secured against distortion or buckling 
transverse to the by latticing them together 
with a system of triangulated angle-irons or flat bars, 
riveted along the top and bottom faces of the webs 
Now, it is in the nature of things impossible to esti 
what strength of latticing is 

compression member in line. 
J the whole member as thus built up is mathe 
matically straight, that is, if the webs lie absolute- 
ly in their true planes, there is theoretically no stress 
upon this latticework; but if, through unprevent- 
able manufacture, or, as in the pres 
ent case, through careless handling, the member should 
be ever so slightly out of line, heavy stresses are set 
up in latticework, these stresses increasing in 
proportion to the amount that the compression member 
is out line. The work of holding a 
member in line when it is thus distorted falls almost 
entirely upon the lattice riveting; and it can be read- 
ily seen that, since the buckling stresses increase in a 
multiplying ratio with the increase of distortion, the 


strong, 


Com 


webs, 


mate with accuracy 


necessary to hold the 


variations in 


the 


of compression 


point must soon be reached where the rivets of the 
latticing will b> sheared and complete failure take 
place. 

The failure of the bottom chord member of the 


Quebec Bridge will have the greatly-to-be-desired result 
of opening the whole question of the design of larg 
members. We confess that for many 
past we have regarded with no little anxiety 
the tendency among bridge builders to cheapen con- 


compression 
years 


struction by using latticed stiffening, where solid and 
continuous covering plates and internal plate dia- 
phragms would seem to be demanded to insure abso- 
lutely safe work. Furthermore, the tendency to reduce 
the diameter of compression members, with a view to 
facilitating shop work, field work and general erection, 


has led to the adoption of diameters altogether too 
slight. The compression member which seemed to have 
failed measured only 414 feet by 5% feet. In the 


Forth Bridge the corresponding member is 12 feet in 
diameter and, being circular, is an inherently stiffer 
Even in the railroad bridge over the 
East River at Hell Gate, which is of only 1,000 feet 
span against the 1,800 feet span of the Quebec 
Bridge, the main bottom chord members measure 6 
feet by 9 feet in section. 
i Oe 
NEW COMPOUNDS. 

Some new compounds of iron and boron have been 
obtained by Binet de Jassoneix, of Paris. Prof. Mois- 
that amorphous boron when pure will 
combine with iron, and in the electric furnace he 
obtained specimens of iron combined with boron, up 
to the value of 20 per cent of the latter. He was able 
to separate a compound having a definite formula, 
Fe Bo. In the present researches M. Jassoneix pro- 
duces a compound which has a lower percentage of 


section. new 


as 


san showed 


boron. He mixes iron and boron in various propor- 
tions and compresses the mixture in tablets, placing 
these in pure magnesia troughs within a porcelain 
tube traversed by a current of hydrogen. In other 


cases the mixture is heated in magnesia crucibles in 
the electric furnace. In the first case an air furnace 
is used, and the resulting cast metal has a crystalline 
structure which is easily visible. The broken section 
shows long prismatic needle crystals which can be 
isolated by treating with acids. These are found to 
consist of a definite compound of iron and boron hav- 
ing the formula Fe, Bo. Above 7 per cent of boron 
the crystals lose their definite character. As to the 
properties of the new compound, it appears in long 
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density of 7.37 at 65 deg. F. The crystals oxidized in 
dry air only at a low red heat, but are more easily 
affected in moist air. Hot acids will dissolve them 
slowly, but nitric acid dissolves them in the cold. 
Another new compound, FeBo., has been obtained 
which appears to be the upper limit of the series. 
This body appears as a yellowish metallic mass. It is 
very hard, and will scratch quartz. 
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A GERMAN CHEMIST’S EXPERIENCES IN AMERICA 

In a paper read before the Markische Bezirksverein 
Herr V. Samter, a young German chemist, has given 
a remarkably fair and impartial account of his Amer- 
ican experience, which contains information of in- 
terest to all chemists in search of employment. 

An American electrician connected with a great 
Berlin establishment wrote to friends on this side, 
recommending Samter as a man “who impresses me 
favorably.” This phrase is quoted as characteristic of 
America, where personal appearance, manner, and 
dress are often more important than testimonials to 
special ability. A position as analytical chemist, at a 
small salary, in a factory near a large American city 
was offered ‘to Samter, and he sailed for New York. 
He regrets that he did not come in the first cabin, 
where he might have made useful acquaintances, but 
he congratulates himself on evading the contract 
labor law, and warns others against betraying the 
fact that they have secured positions. At the factory 
he finds three other chemists and a German foreman, 
who furnishes him with excellent board and lodging 
for $4.50 a week. This experience suggests two in- 
teresting eomments. One is on the great number of 
Germans in America who, like this foreman who had 
lived here twenty years, have almost forgotten Ger- 
man without mastering English, so that they cannot ex- 
press themselves decently in any language. The second 
comment relates to the cost of living in America, 
and the exaggerated conception of it formed by those 
Germans who assert that a dollar will purchase no 
more here than can be bought in the old country for 
a mark (24 cents). Samter says this is sheer non- 
sense, as good board and lodging can be obtained in 
America for $5 to $8 a week in small towns and $7 
to $10 in large cities, and there is no expense for 
“trinkgelder” or tips. The cost of living, however, is 
considerably higher in Western mining districts and 
some others and also in New York, “which genuine 
Americans have almost ceased to regard as an Amer- 
ican city.””. The average German is too fond of his 
liberty to take kindly to a boarding house, but he 
ean live cheaply in lodgings and restaurants unless 
he insists on unlimited beer and German dishes, which 
are to be had only at high-priced German restaurants. 
The comparison should be, not between German and 
American prices of German articles, but between the 
cost of living in German fashion at home and in Am- 
erican fashion here. 

Samter was compelled to sign a contract for a 
year. This he did reluctantly, for he was eager to 
obtain higher and more remunerative work than an- 
alysis. He finds that employers prefer to make still 
longer contracts, at least with chemists who have 
proved their ability and learned the secrets of the 
establishment. He concedes that a contract for a 
year is, on the whole, advantageous for a young for- 
eigner; for though it may delay a possible promotion, 
it removes the danger of being left stranded before be- 
coming familiar with the language and customs of the 
country. 

He quotes the average monthly pay of chemists in 
large American establishments at $606 to $75 for the 
first, $85 for the second, and $100 for the third year, 
with a gradual increase thereafter up to $200. Even 
managers of large factories demand only $4,000 to 
$7,000 per year. The payment of percentages on im- 
provements is less common here than in Germany. 

Nor is. special knowledge so essential as it is in 
Germany. There are two reasons for this: the dearth 
of applicants possessing such knowledge, and the Am- 
erican habit of attaching paramount importance to 
general knowledge and intelligence. This trait is re- 
flected in the remarkable breadth of the course of 
study in American technical schools, where a little of 
everything is taught, specialization being left to prac- 
tice. 

A good result of this system is that few American 
chemists betray the dense ignorance of matters not 
connected with chemistry that is so common in Ger- 
many. Every American chemist has some knowledge 
of machinery, mechanical drawing, and other things 
essential to the conduct of a factory. The German 
chemist is educated for a scientific career in a univer- 
sity or technical school or for the scientific solution of 
special problems in the laboratory of a great factory, 
while the American demand is for men qualified to act 
independently in positions of responsibility and to 
utilize the natural forces, circumstances, and men at 
their aisposal. 

Positions are most easily obtained through the scien- 
tific and technical schools, in which reigns a solidarity 
or esprit de corps that is absent from similar German 
institutions, The school, as well as the individual 
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professors, looks out for the advancement of its gradu- 
ates, and these, in turn, apply to their alma mater 
both for positions and for assistants. 

The Massachusetts Institute of Technology, the Ar- 
mour Institute in Chicago, and many similar schools 
have standing lists of situations, and some of them 
have more positions than their own graduates can fill. 
Hence young German chemists are advised to seek as- 
sistantships in such schools, through recommenda- 
tions from German professors, for most professors of 
chemistry in those schools have studied in Germany, 
and Boston is said to harbor more of Ostwald’s pupils 
than any other city except Leipzig. 

The pre-eminence of Germany in the manufacture of 
dyes, medicines, and pure chemicals has created the 
erroneous impression that she leadS the world in 
all chemical industries. But the most important of 
those industries are concerned with the production 
of staple articles on a large scale, or with processes 
that have been developed empirically and are not yet 
amenable to rigorous scientific treatment. The impor- 
tance of science to industry is overestimated. Often 
science merely approves methods discovered empir- 
ically. ; 

With the exception of the few branches in which 
strictly scientific methods are essential, applied chem- 
istry is in 4 flourishing condition in America. The 
exception is due chiefly to the lack of thoroughly 
trained chemists, the high price of labor, and the more 
profitable employment of capital in the production of 
staples. 

Paper,-starch, sugar, glass, and the products of the 
distillation of wood are manufactured in large quan- 
tities. The production of cement increases fifty per 
cent annually, but fails to supply the demand. Am- 
erica leads, or will lead, the world in petroleum pro- 
ducts, glucose, iron, copper, silver, and lead. Amer- 
ican shoes and overshoes are sold throughout the 
world, and America’s supremacy in electro-chemical 
industries is universally recognized. The meat indus- 
try, in which $175,000,000 are invested, offers un- 
limited possibilities in the chemical treatment of 
waste products. An important industry, almost un- 
known in Germany, is the preparation of cereal “break- 
fast foods.” 

There are opportunities for employment outside of 
factories. Governmental and municipal bureaus for 
analysis and research are certain to be multiplied in 
response to the awakening of public opinion by recent 
disclosures. Agricultural stations and laboratories 
eonnected with boards of health, which do many 
things left to private initiative in Germany, are al- 
ready numerous. 

In discussing the social and business rank of the 
chemist, which he finds lower here thaa in Germany, 
Samter says that we have little respect for scientific 
attainments. “Success” and “results” are mottoes of 
American life. “Successful business man” is a title 
ef honor which assures its bearer general admiration 
and makes him eligible for the highest offices. Some 
of these idols have recently been thrown from their 
pedestals, and the American people are probably ac- 
quiring a better notion of greatness. 

Some German chemists have been convinced by ex- 
perience that chemists are regarded as common work- 
men in America. One, who was engaged to devise 
improvements in silvering mirrors, was put under a 
foreman and received weekly pay and a time card. 
In many factories chemists and ordinary workmen 
have the same hours. Samter fared better because 
his employer was a graduate of a technical school, but 
he resigned his position on account of continual fric- 
tion with the manager, an energetic and intelligent 
but uneducated man, who, after working successively 
as shop boy, factory hand, and foreman, had been 
promoted to his responsible post over the heads of the 
chemists. 

Samter heard of many similar cases. He ascribes 
them to the very high value put upon administrative 
talents, especially the ability to increase the output, 
largely because of the high price of labor and its poor 
quality, most of the workers in Eastern factories be- 
ing Italian and other immigrants. 

He found the condition of the working classes not 
quite as favorable as he had expected. He quotes the 
following daily wages in Eastern manufacturing dis- 
tricts: laborers, $1.25 to $1.50; non-union mechanics, 
$2.50 to $3.33: union mechanics, $4 and over. The 
workman is more independent and more prosperous 
here than in Europe, but he enjoys less protection 
against accident and less benefit from benevolence. 
If injured at work, he can obtain damages only by 
proving the negligence of his employer by means of a 
iong and costly lawsuit. Hence he usually com- 
promises for a small sum. Samter cannot understand 
why American workmen do not exert their great in- 
fluence on law makers to improve these conditions. 

He concludes with the diverting story of a sulphuric 
acid manufacturer who visited a tannery to investi- 
gate a complaint about the strength of the acid he had 
furnished, and asked the manager to produce the areo- 
meter for comparison with his own. The tanner, who 
had never heard of an areometer, bared his left arm 


ay 


and said: “See those blisters? They were raised 
the old strong acid. 
makes red marks like this.’ 
+> ++... 
BALLOON, AIRSHIP, AND FLYING MACHINE COMPE- 
TITIONS AT ST. LOUIS 

The second annual balloon race for the Bennett {n 
ternational Aeronautic Trophy is to be held at St 
Louis on Monday, October 21, and in all probability 


Your acid is so weak that it only 


ten balloons, at least, will compete England and 
France will be represented by two balloons each, whil 
Germany and America will each have thre alloo 

One of the American balloons will be piloted by Lieut. 


Frank P. Lahm, who won the trophy last year by his 
flight of 402 miles from Paris to a point on the east 


ern coast of England. Lieut. Lahm wiil use the same 
balloon with which he won the trophy last year rhie 
other American representatives will be M: Alan R 


Hawley in the “St. Louis,” and Mr. J. C. MeCoy in 


the “America.” 


In order that the proprietors and inventors of ait 
ships and flying machines may receive some financial 
encouragement, the Aero Club of St. Leuis has raised 
the sum of $5,000, to be given in prizes to the best 
dirigible balloon, or airship; and to the best aeroplane 
or other gasless-type machine which competes in the 


after 
the balloon race. arded 
to the successful dirigibles, and half to the suecce 


trials that have been arranged for immediat: 


Half of this sum will be aw 


ful aeroplanes, or other heavier-than-air machines 
There are two classes, Class A being for the dirigible 


balloons, and Class B for all heavier-than-air ma 


chines which have no gas-bag attachment Two thou 
sand dollars is te be given to that competitor in Cla 


A who, in strict accordance with the rules, shall make 





the round of the course in a dirigibie bail 


best average time, and $500 is to be given to the com 


petitor who makes the next best average time To 
win these prizes, the airship must cover the full course 
at least once in continuous flight without touching the 
ground. The heavier-than-air machines will be judged 
according to the distance they cover, the speed at 
which they cover it, and the general behavior of the 
machine. To win the first prize of $2,000 in Class B, 
the machine must make a continuous flight, without 
touching the ground, of at least 100 feet. A second 


prize of $500 will be given to the aeropiane or other 


heavier-than-air machine that makes the next best 


performance. For the airship tests, a triangular course 


three-quarters of a mile in length, and marked by 


captive balloons, will be provided. Competitors will 
be allowed to choose the direction in which to start 
but they will be obliged to start from the 


turn around each of the outer goals, and return to the 


home goal 
starting point. The average speed of the airships will 
be computed by the actual air-line distance over the 
ground. No allowance will be made for the wind or 
for deviations from the course marked out. 

An entrance fee of $10 must be sent in to the secre- 
tary of the Aero Club of St 
1907, by anyone desiring to enter these contests. This 


Louis before October 1, 


fee is to be refunded if the contestant appears with hi 
machine upon the date set. It is probable that tl 
test will be held on October 22 

On account of the non-completion of the machine 
which were to compete for the Scienrivic AMERICAN 
trophy at the Jamestown Exposition on the 14th in 
stant, no competition was held on that date It is 


expected, therefore, that the trial flight for the trophy 


will be made at St. Louis at the time ef the other 
° 


competitions. This trophy can, however, be competed 
for at any time, provided the inventor or owner of a 
machine can satisfy the Contest Committee of if 
Aero Club of America that he has ready an apparatus 
which is capable of flying. 

— —> 0+ —— 


BUTTERFLIES AND THE ROENTGEN RAYS. 


Some very interesting experiments as to the effect 
cf the Roentgen rays upon butterflies, at various dif 
ferent stages of their evolution, have recently been 
made by Dr. Hasebrook, of Hamburg. The pup of 
several moths, including one of the hawk-moth which 
had passed over the winter months (September to 
May), were not affected at all despite repeated intense 
exposure to the rays, and the Lepidoptera emerged in 
due course under perfectly normal conditions rhe 
caterpillars, after casting their skins for the last time, 
were not affected by the rays, except that they re- 
mained a little smaller in size; the formation of the 
pup was not interfered with in any way, nor was 
any difference caused in the duration of the comatose 
or quiescent stage. On the contrary, the exposure to 
the rays, during the last caterpillar and first pupa 
stages, caused marked alterations in the Lepidoptera 
the moths of several varieties being smaller, and show 
ing marked degeneration in the formation of the scales 
and down on the wings and increase in the black 
pigment, although the characteristic markings were 
maintained. Another peculiar phenomenon was that 
the moths nad entirely lost the power of flight. It is 
hoped tat further experiments may be made in this 
direction, and that still more interesting results may 
be obtained. : 
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REGARDING SPAR BUOYS. 


B f HH. CLAUDY 

The public hears a good deal about lighthouses and 

bell buoys, and of the mournful tone of the whistling 

But littie has been written about spar buoys. 

I o be so common as to pass without notice. 

Yet the spar bu is a most important factor. With- 

r it 1 ition would be paralyzed; and were it 

he iy which look after them, the men 

whose lives are spent in making, placing, and repair- 

them. and the satisfactory service these sticks of 

‘ nde the commerce of the world, as far as 

f nd harbor navigation is concerned, would suffer 
materiall 

A spar buoy is a stick of wood, anywhere from ten 

to sixty feet in length, anchored to the bed of a river 

‘ rbor, and its projecting end is painted in a way 

to tell the observer about certain formations of the 

bottem Navigation laws of this country demand that 

read buoy with even numbers, be on the right, and 
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is immediately made and a tender ordered to the spot. 
What remains of the old buoy is found and removed, 
a new one being immediately put in its place. 

But the greatest menace to the spar buoy is ice. 
It is possible for a well-moored buoy, if heavy enough, 
to cause an ice jam in a narrow channel, but usually 
the ice simply passes over the buoy as its head is 
forced down by the floe. Sometimes the ice is too 
quick for the spar and it is caught up and dragged 
from its moorings, accompanied by its anchor, pro- 
vided the shackle holds. 
is at present moored off the coast of Ireland 
a buoy which traveled to that point in six weeks, 
from its home in New York harbor. The government 
presented the buoy to the Irish Board, which, when 
they had added their distinguishing marks to it, 
anchored it where it had come ashore, in honor of its 
long and curious journey. 

Wave and wind action is not the only factor which 
tends to move a buoy from its position. Ships, by 


There 
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bolt. A fresh buoy, which is held in rope slings over 
the side of the tender, is always dropped beside the 
old one, before the latter is removed, unless, of course, 
th2 old one has dragged, in which case sextant sights 
are taken to locate the true position of the spar. 

It is not often that a buoy is worked in bad weather, 
but in case a sea is running, the captain has to use 
extreme care. Should he tighten up on a firmly fast- 
ened buoy and a sea lift his boat, either the tackle will 
break or the buoy come up too ‘ast. In either case, 
there is great danger of some of the men being in- 
jured. 

This buoy service, so little known to the public, 
has its own code of laws, both State and national. It 
has a fleet of steamers for its maintenance and a corps 
of private contractors to attend to buoys in places im- 
practical to work from a tender. It has depots for 
the making, storing, and painting of both wooden and 
iron buoys, and an annual directory for the use of 
navigators, showing the position and distinguishing 























Hoisting a Spar Buoy Aboard the Tender. 











Cleaning a Broken Spar Buoy. 


black buoys, with odd numbers, be on the left side 
of channels as approached from the sea Buoys on 
wrecks or other obstructions, having a channel on 
either side, are painted with horizontal red and black 
stripes; mid-channel buoys, with perpendicular black 
and white stripé and balls, cages, etc., on the top of 


buoys, indicate a turning point. the color 


I and number 
Indicating the course 

One might be led to suppose that once such a stick 
of wood was placed in position, it would remain there 
to the end of its days, but buoys have to be cared for 
in much the same manner as boats. Anywhere from 
ix months to two years after being set, a lighthouse 
tender i mt out to pick them up and put new ones 
in their places. Then the old buoy is scraped, dried, 
painted and repaired, until finally it goes back to 
work again. 

Not infrequently a buoy must be replaced because 
it has been broken It not an every-day occur- 
rence, but occasionally it happens that a boat will 
run over a buoy at night and the propeller cut it off 


below ‘he water line. Then, of course. there is trouble. 


Some boat comes up the channel, expecting to get its 


course from the buoy. It cannot be found. A report 














Removing the Spar from Its Anchor. 
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being moored to them, though contrary to the laws of 
their share of damage. To the 
iron anchors or the still larger blocks of 
rough stone with ring bolts through them, one would 
never imagine they moved by any outside 
agent, yet they not only drag their anchors, but often 


navigation, do see 


enormous 
could be 


break off their shackles. 

When the tender goes to replace a buoy, she runs 
is then caught by hand 
and a loop of chain thrown over its head 
drawn tight, bites into the wood and holds it firmly 
the hoisting engine to When six feet or 
more out of another chain is slipped on, 
below the first, and as the other side of the hoisting 
engine hauls this in, the first chain is removed and 
adjusted below the second. So, little by little, the 
spar comes from the water, muddy, barnacled, ‘and 

with seaweed. Then, before it is lowered 
broad deck of the tender, men with shovels 
off the weeds and barnacles, often a foot or 
more thick, while others with brooms sweep off the 
debris and wash it clean with a hose. Two men with 
hammers loosen the iron-bound end of the spar from 
its anchor, while a third knocks out the connecting’ 


up as close as possible. It 
This, when 
for raise. 


are water, 


covered 
to the 
scrape 


marks of the thousands of buoys which dot the naviga- 
ble waters of the United States. 





According to arrangements made, the War and Navy 
departments will co-operate in maintaining wireless 
communication Nome and St. Michael and 
Seattle and San Francisco. Next year the signal corps 
of the army, which already has wireless stations in 
the Alaskan cities, will establish one at Fort Gibbon, 
which will be in touch with a station to be erected by 
the navy at Valdez. The navy has several stations in 
Alaska. Steel towers 175 feet high are to be erected 
at Fairbanks and Circle, Alaska, to carry wireless tele- 
graph instruments. These towers will be 140 miles 
apart, and regular communication is to be maintained 
between them. 


between 


a 
An irrigating canal has just been completed in 
Hawaii. It will carry 45,000,000 gallons of water daily 
through sixteen miles of tunnel and open ditch. Its 
purpose is primarily to carry water for irrigation from 
the Waimea River to the Kekaha plantation, but on 
its way it will be used at two places for the develop- 
ment of electricity. 
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A BOY’S ENGINES AND HOW HE MADE THEM. 
BY A, FREDERICK COLLINS, 

While it may be no more true of engineers than of 
poets that the real genius is born and not made, cer- 
tainly the work of Bion J. Arnold, the noted electrical 
engineer, when a boy living on the Nebraska plains, 
gave evidence that he was possessed of superior tal- 
ents and sufficient »erseverance to develop these tal- 
ents regardless of a) obstacles. 

Young Arnold’s first attempt at engine building was 
made when thirteen years of age, and the result was a 
small horizontal stationary steam engine about 7 
inches in length; the main parts he cast out of lead 
and put them together with such tools as the local 
gunsmith shop afforded. At fourteen, he constructed 
a vertical steam engine about 15 inches in height, 
shown in the accompanying illustration, using for the 
boiler an old piece of iron pipe which had been 
thrown away by the railroad company, an old 
wagon-wheel hub for a firebox, an abandoned valve 
wheel for a flywheel, and a gas cock which had 
been given him served for a throttle valve. This en- 
gine is still in existence, and its dimensions are as 
follows: 13 inches from the base to the top of the 
cylinder; the boiler proper is 8% inches in height 
and 5% inches in diameter; it sits on top of the fire- 
box; the latter is 5 inches in height, 6 inches in 
diameter at the base, and 5% inches in diameter «at 
the top. This wagon wheel hub firebox was secured 
to the boiler by means of straps and hand-made bolts. 
The cylinder of the engine is 14% inches in diameter, 
with a 1%-inch stroke, and the flywheel is 514 inches 
in diameter. Not satisfied with a simple engine, the 
builder put on a link motion as shown in the illus- 
tration. 

His next achievement in engine building was a 
year later, and that this engine might be more perfect 
than the preceding one he sent to a Boston supply 
house for four iron rods, each 1 foot in length, 4 inch 
in diameter and threaded from end to end. With 
these as uprights and a supply of nuts threaded to 
fit and with castings made out of Babbitt metal he 
constructed his second vertical steam engine. This 
upright engine and the horizontal boiler with a kero- 
sene barrel for a tank had the following dimensions: 
Engine cylinder 11%4 inches in diameter by 2 inches in 
length inside measurement, mounted on four verti- 
cal rods 12 inches in length, thus making the engine 
from the top of the base to the top of the cylinder 12 
inches in height; the fiywheel was 5% inches in 
diameter; the crankshaft was made of %-inch round 
iron rod forged into shape and turned down to % 
inch in the bearings and crankpin. 

The boiler had a diameter of 12 inches, and was 
2 feet 6 inches in length. It was made of -inch 
sheet iron, which he hammered into shape at 
the blacksmith’s forge. It was provided with wooden 
heads held in place by four \%inch rods extend- 
ing through the boiler from head to head. It had 
no flues, as the youthful mechanic had no means of 
making them or even 
making heads to hold 
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was greater than that of the Morse alphabet, and in 
consequence he made the acquaintance of many train- 
men running on the road. He had ridden repeatedly 
with the engineers, while the firemen allowed him to 
fire and clean the engine, and he otherwise assisted 
them until he was perfectly familiar with the con- 
struction and operation. 

He had long cherished the desire to build a model 
locomotive, simply to demonstrate that he had the 




















One of Bion J. Arnold’s First Attempts at Engine 
Construction. 


ability to do so. Feeling that his father’s consent 
could not be secured to so ambitious an undertaking, 
he remained silent about it while at home, but when 
he went to college at Lincoln he made frequent trips 
to the local round-house to secure measurements of 
locomotives, and set secretly to work during after- 
noons making the boiler in the tinshop of a hardware 
store, whose owner was kindly disposed toward him. 
Bion, who was then just past seventeen years of 
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ment that “if the construction of the locomotive is 
worth doing at all it is worth doing well,” and finally 
“not to waste money, but not to slight the machine 
for lack of it.” 

The result of the boy’s labors, continuing over a 
period of many months, during which time he worked 
from sixteen to eighteen hours per day, was a com 
plete locomotive three feet long, as pictured herewith, 
and this beautiful and brilliant testimonial of Bion 
Arnold’s perseverance and skill now stands in a glass 
case in his offices in Chicago where its builder plans 
and executes gigantic traction schemes. 

The locomotive was built on the plan of the 17x 24 
American type, such as was in common use on the 
Burlington & Missouri River Railroad of Nebraska 
from 1876 to 1880 or perhaps a little later It has 
cylinders 1 inch in diameter, with 1'%-inch stroke; 
driving wheels 4 inches in diameter; the boiler Is 
fitted complete with pump, injector, whistle, steam 
gage, pet cocks, cylinder cocks, water-gage cocks, 
} 


dampers, blowers, sand box, and bell—-in fact, all t 


devices to be found on an engine of that date, except 


the air brakes and pump for the latter. These were 
partially completed, but never put on, Every part and 
parcel of the locomotive, from the cow-catcher to the 
tank bumper, is perfect, and every piece, down to the 
smallest screw, was made by young Arnold. At differ 
ent times he had gotten up a few pounds of steam 
and set the engine into motion, to the great delight 
of the beholders. 

Mr. Arnold’s advice to all boys and young men who 
aspire toward engineering callings is to get the best 
theoretical schooling possible, but at the same time 
to learn to use tools and instruments like a skilled 
mechanic. The services of such an engineer will com 
mand the highest figures as loug as there are problems 
to be solved in the engineering world 

= >+ oe 
Board to Test Block Signals and Automatic 
Stops. 

The Interstate Commerce Commission has appointed 
a board of experts to conduct experimentai tests of 
block signal systems and other safety devices used on 
railroads in the United States, as provided for by act 

f Congress last winter. The members of this board 
of 





are Prof. Mortimer E. Cooley of the Universit; 
Michigan; Azel Ames, Jr., signal engineer of the New 
York Central Railroad; Frank G. Ewald, consulting 
engineer of the lllinois Railroad and Warehouse Com 
mission, and B. B. Adams, editor of the Railroad 
Gazette. Prof. Cooley has been named as the chair 
man of the board. Mr. W. F. Borland, who has been 
designated by the commission as secretary of the 
board, has been employed by the commission for the 
past five years in charge of safety appiiance work. A 
meeting of the board was called for Friday, July 12, 
when organization was completed and a plan of work 
outlined. In the appointment of this board of experts, 
the commission had the co-operation of the American 
Railway Association. A sub-commitiee of that asso 

ciation went to Washing 


ton and conferred with the 





them; so heat was applied 
to the boiler underneath 
it by a crudely constructed 
brick furnace, while water 
was supplied to it from 
the elevated kerosene bar- 
rel when the steam press- 
ure was low. 

In the construction of 
this engine he _ devised 
and used the piston valve 
now in common use on 
locomotives and other en- 
gines and he believed him- 
self to be its inventor, 
only to soon find, after a 
visit to the railway shops 
at Plattsmouth, that it 
had been invented long be- 
fore he was born and was 
then in use on the steam 
engine driving the machin- 
ery of the railway shops. 

Success having smiled 
upon his efforts, young 
Arnold began the _ con- 





struction of a much 





commission with refer 
ence to the proposed tests 


and the composition of the 


board of experts This 
sub-committee was com 
posed of Mr. F. C. Rice, 


general inspector of tran 
portation of the Chicago, 
Burlington & Quincy Rail 
way; A. M. Schoyer, gen 
eral superintendent of the 
Northwest System, Penn 
sylvania Lines West of 
Pittsburg; W. G. Besiet 
vice-president and general 
manager of the Central 
Railroad of New Jerse} 
A. T. Dice, general super 
intendent of the Philadel 
phia & Reading Railway; 
E. C. Carter, chief engi- 
neer of the Chicago & 
Northwestern Railway, and 
D. C. Moon, assistant gen 
eral manager of the Lake 
Shore & Michigan South 
ern Railway The com 








larger engine, one that he 
designed to develop about 
two horse power and by 
the use of which he fondly 
hoped to drive the wood saw, his particular bete noir, 
for supplying the weekly amount of wood for the 
kitchen stove; but with this ambition his father had 
no patience, and the machine was never completed, for 
lack of funds. Relics of it, however, can still be 
found in his boyhood home in Ashland, Nebraska. 
Prior to leaving Ashland, Bion had acted as messen- 
ger boy at the railroad station, where he started to 
learn telegraphy, but the attraction of the locomotives 


Miniature Locomotive Constructed by Bion J. Arnuvld When a Boy. 
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age, soon produced a complete locomotive boiler one- 
sixteenth full size. It attracted the attention of a 
Union Pacific locomotive engineer and the secret was 
out, for he told the boy’s father. The latter changed 
entirely his attitude toward his son’s endeavors, and 
from that time on did everything possible to assist 
him in his chosen field. The next mail brought a 
letter from the father inclosing a check, with the 
request “not to neglect your studies,” and a state- 


mittee has tendered the 
commission the use of 
railway tracks and other 
facilities for conducting 
the tests and will co-operate further, if necessary 
—>+ e+ 

Massachusetts has a new law compelling railroads 
to clean up the brush on both sides of their tracks in 
order to lessen the danger from forest fires, and is 
also considering the need of spark arresters for loco 
motives. Other States are behind Massachusetts, fol 
our loss in the needless destruction of our woods is 
enormously heavy. 
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THE DOUBLE-DECK SURFACE AND TUNNEL STATION 
OF THE HUDSON COMPANIES IN JERSEY CITY. 
\ Yo ‘ is it the present time, the greatest 
e} eeri works of magnitude in the world. 
ufficient to state that the work in 
( il rai iy stations, bridges, tunnels, 
4 me inder construction in or near 
oO l outlay of over $600,000,000, 
( t much as the estimated cost 
P Canal One of the largest 
( ‘ ‘ | borate system of tun 
eing built by the Hudson 
( ransi facilities between 
( Island work. the cc of 
ro ! d, will obabl be over 
1 i ch it is) has 
te! made some thirty 
ol Jerse City to Man 
i oke« ind hy foot of Morton 
‘ nal scheme in 
cal and finan 
i ous nneling 
modern methods of 
( ul irprising that the crig 
lished what it did 
ipplianes coupled with the 
ilt through which 
I to no i! ol he 
( il, led to 
That to far-sighted 
| Adoo ident of the Hud 
n ¢ compl ! ! bandoned 
o, the necessary 
of « ving the tunnels 
! nced Unde the care 
ngzineer, who brought t 
( ¢ nd the ver latest meth 
Great! d hield, the tunnel 
make 1 d progress toward the Man 
' } | een oO ogress, 1t was 
) oviding rapid tran 
weel I tw Wa to be adequately car 
i il \ i be necessar o provide addi 
located in the latitude of 
ov \ financi district ind accordingly 
re extending from the 
Pennsvlval Railroad Compat terminal station in 
Ci Cc landt and Fulton Streets in Man 
\ h I me. tl cheme was developed 
” cl li ing to build tunnel 
vit! lerse re re, extending 
m Hoboken termina of the upper air of tun 
| co } ir ( terminal 
Ce ! el Also, with a view to 
Ie ( yuuch with the uptown 
) d ' 3 ied te on nue the Mor 
St t ni é ter] below Man! tan to Sixth 
A Sixth Avenue to Thirty 
S l nch line from Sixth Ave- 
\ P] f plar ilso called for a huge 
‘ ding, extending on Church 
( Fulton Street, the tunnel to 
ve arallel cks, and tl terminal office 
ildir t vel tories in height on a block 180 
I iOT 
ng has been pushed along 
I ree years with untiring en 
lal ible absence of the delays 
» be so inseparable from large engi 
I ) actel! At tl present writing 
‘ ‘ nel e completed, and the Hoboken 
oO Also the ¢« ension of the 
Island hi been fully com 
S \ d n ly completed to 
if VOI of excavation is well 
~ ‘A I nth to Thirty-third Street 
As I rs 1 id, there is every indication that 
i 0 n from the Hoboken terminal 
» | ert ind Sixth Avenue before the 
winte it he ¢ landt Street tunnels have been 
é 82 | I distance below the Hudson 
I | building is now up to 
ht or i expected that this building 
M 1, 1908, and that the tunnels 
connecting wit! e ready for service in the 
1 I ndpoint one of the most 
i ‘ 1e Hudson Companies system is 
} 1 nd station, which has. been exca 
vated low 1 present terminal of the Pennsylvania 
ti d Cor nv in Jersey City This station, which 
ind with its approaches nearly 1,000 
ler ] e+ cut out of the solid rock at a 
f § “ t tevel, and, as will be 
n m I ! ige engraving, lies immediately 
Pp lvania Railroad Company's 
! hed I il id roof are finished through 
wit! ! of concrete The station 
é ‘ ) ul in some places five, parallel 
A tw r through trains, and two for local] trains, 


Scientific American 


Access is had either directly from street level by a 
subway below the floor of the upper station, or from the 
station floor itself, by means of six passenger elevators. 
directly to the and four 
each 


Two elevators lead street, 
being capable of 
holding lead directly 


from the platforms of the tunnel station to the plat- 


elevators of exceptional size, 


over a carload of passengers, 
forms of the Pennsylvania station overhead. 

Joint traffic arrangements, have been made between 
the Hudson Companies and the Pennsylvania Railroad 
soon as the new 
Thirty-third Street 
is completed, the present terminal in Jersey City will 
be handed the Hudson Com- 
All long-distance travel on the Pennsylvania 
New York will be carried di- 
company’s tunnel 


Company, according to which, as 


Pennsylvania terminal station on 


over for operation to 
panies. 
destined for 
that 
the 
destined for 


lines upper 
through 


while 


rectly 
Penn- 
transfer 


Street; long-distance travel on the 
New York will 
at Harrison for the Hudson Companies’ lines, and will 
New York by the Cortlandt Street 
Eventually, the Hudson Companies will be in a posi- 
tion to carry passengers to Newark and vicinity, either 


vivania lower 


enter tunnel route. 


y ferry, and by surface lines over the present tracks 
of the Pennsylvania Railroad, or direct by tunnel be- 
neath the Hudson River, said tunnel tracks emerging 
by an incline near Harrison. 

An excellent feature in the operation of this system 
is the fact that a new type of car of absolutely un- 
inflammable construction will be used exclusively. The 
cars, which were designed expressly for this service, 
will be entirely free from wood, and even the cushions 
of the seats will be of fireproof material. It is esti 

ated that 250 cars will serve to maintain a constant 
succession of trains through the tunnels on a head- 


During the rush hours 
Operation will 


way of one and a half minutes. 
the 
multiple-unit system, and every car will be 
Advantage the 


the cars were to be built entirely of steel, to 


ere will be eight cars to train 


be by the 


equipped with motors. was taken of 


that 


provide them with a wide margin of strength over cars 


of the ordinary construction. They are designed on 
bridge or girder principle, which has been pre- 
served in spite of the fact that in addition to the 


isual end doors, center doors are provided on every 
car 

The middle or side entrances are operated by com- 
pressed air; the impulse for operating which will be 
given by the motorman at each end of the car. At the 
proper moment, he will move a lever, which will close 
or open not only the doors on the end platforms, but 
also the double doors on the sides of the cars. The 
force of this impulse, however, will be controlled, so 
that there never will be any possibility of a person 
being caught between the doors. In other words, the 
force which closes the doors will be just sufficient to 
do so; and should a passenger be about to enter the 
car at that moment, it will be possible for him to stay 
the progress of the closing door with the hand. 

These center doors are on both sides of the cars, and 
have been thus installed for the purpose of solving 
ome of the rapid transit problems which always ex- 
ist in any large terminal station in New York. For 
instance, the trains of the Hudson Tunnel system will 
run between platforms in the new terminal station 
building at Church and Cortlandt Streets; there will 
e five tracks running between six platforms Alter- 
nate platforms will be used for the purpose of loading 
and unloading the cars. Passengers will pass out of a 
train just arrived on to an unloading platform, the 
side doors of the cars permitting them to discharge 
their passengers in a comparatively few seconds’ time 
The doors on that side of the cars will then be closed, 


and the doors on the opposite side will be opened to 
admit passengers from the loading platform, who de- 


to embark. Thus the incoming and outgoing pas- 


sire 


sengers cannot collide, and there can be no congestion. 
The cars are large and comfortable, and capable of 
fifty There 


present in the elevated and subway 


seating over persons each are no cross 


exist 


seats, as at 


trains, because the side doors of the cars take up the 
space at present occupied by the cross seats; but for 
the convenience of those who may be compelled to 
tand on the three-minute run under the river, there 
is a series of posts extending from the floor to the 
roof of the car, to which one may conveniently cling 
or lean. The floors of the cars have been laid with 
cement which may ‘be readily washed, thus giving 
it the highest sanitary efficiency. In the cement floors 
will be imbedded quantities of carborundum, which 
is a very hard abrasive material, impossible of wear 


the and which makes 


for a passenger to slip. 


under the feet of 


passengers, 
it impossible 


- — t+ ore 


A new method of cutting steel is said to have been 


patented by a Belgian engineer. The process consists 


in first heating the metal by means of an oxy-hydrogen 


flame and then cutting it by a small stream of oxygen 
gas, which unites with the steel and forms a fusible 
oxide, which flows freely from the cut. It is said that 


fully 
1-100 inch wide, 


the cut is as smooth as that made by the saw, 


and is only 


to Thirty-third © 
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Coffee Substitute Culture in California, 

A syndicate of Stockton capitalists has purchased 
a 500-acre tract of very rich land on Robert’s Island, 
one of the numerous fertile river islands west of 
Stockton, and expects soon to commence the cultiva- 
tion of “coffee.” 

They are going to put this large tract into “black- 
eye beans,” which are used extensively in the manu- 
facture of the cheaper grades of coffee. The bean 
takes a nice brown color, has a good flavor, and cannot 


be detected from the genuine coffee bean—the im- 
ported article—except by an experienced expert; and 


even such a person would find it difficult to detect the 
counterfeit in a ground mixture of the real article. 

The blackeye bean owing to the demand for it in 
the manufacture of coffee sells readily for five cents 
per pound; much cheaper than real coffee can be pur- 
The blackeye bean is not at all injurious, 

determined by repeated experimenting 
and chemical tests; but, on the contrary, it makes a 
very nutritious drink when mixed with real coffee, as 
is always the and the flavor is delicious. In 
fact, the only thing against the blackeye bean 
is, that it is coffee, and no enthusiastic coffee 
drinker would knowingly drink any substitute. This 
is the first attempt to cultivate the blackeye bean in 
California. 


chased for. 


as has been 


case, 
about 
not 


—>-+e- > 





Prize for Lucerne Cultivator, 


Consul-General J. G. Lay, of Cape Town, transmits 


the following information concerning a competition 
for a lucerne cultivator in South Africa, which should 
interest American agricultural implement manufac- 
turers: 

The endeavor to obtain the best cultivator for 
lucerne sown broadcast has led the Cradock Agricul 
tural Society, of Cape Colony, to arrange a competi- 
tion in 1908, at which a prize of $500 is offered for 
the successful implement. Practically no lucerne is 


sown by drills in Cape Colony, but thousands of acres 


are sown broadcast, and the acreage is increasing so 


rapidly that the cultivator awarded the prize will un- 
doubtedly sale. A implemént, 


similar to that used for drilled crops, will not do for 


have a large “drag” 
broadcast lucerne, owing to the damage done the crop 
in cultivation. 

The trial 
used on lucerne from one year old and upward, to pro 


is for a “general purpose” implement to be 


duce a fine tilth of not less than three inches in depth 


(with the object of conserving moisture), to destroy 
grass and weeds, and which must leave the surface 
ef the ground as even as it found it, and in good con 
dition for irrigation. The judges will inspect the 


lucerne three weeks after and also six weeks after the 
trial to the effects. 
later noon on 


made not 
and the imple- 
ments must be on the grounds appointed for the trial 
The selling price of the implement at 
Cape ports must not exceed $145 


Entries must be 


1908. 


see 


than January 1, 


by February 1 


Some suggestions as to the style of cultivator suited 
to the work have been given by the secretary of the 


agricultural society and embrace the following points: 

The machine should run on wheels, which will admit 
of its traveling from place to place, and have a roller 
rapid speed by gearing from 
traveling wheels, fitted with long spring 
teeth, the roller being suspended and capable 


er drum revolved at a 
the 


arms or 


main o1 


of being lowered or raised by the usual lever or quad- 
that the teeth raised out 
way when traveling, and lowered for either very shal 
The chief difficulty will be 
machine will dig 
The principle will be best 


rant, so can be of harm’s 
low or deeper cultivation. 
that the 


as weeds. 


in arranging so not out 
lucerne as well 
made clear to foundry and machine shopmen by stat- 
that it the 
adapted to where the traveling 
the would represent the “feed” of the molding 
plane the drum and teeth the 
blade and revolving By adjusting 
the proportion of the speeds of the traveling wheels 


ing would be power wood-molding plane 


cultivation, pace of 
team 
and would represent 


holder the blade. 


and ‘the drum unquestionably any fineness of tilth can 
be produced in either dry or irrigated land. It must 
have teeth with spring or give in them both forward 
backward, 
across the machine, sufficient to admit of a tooth slip- 
ping off a large lucerne root. Straight spikes seem to 
be best, of spring steel, an arrow at the point, say 
one-half or inch in diameter, for just 
they will enter the ground, and 
hooked or bent only at the extreme end sufficiently to 
them the ground without having more 
weight in the machine than is necessary for strength. 
A spring tooth of flat section, with a half turn in the 
middle, likely to the required spring in 
both directions, provided the tooth is fairly long. The 
principles involved are embraced somewhat in an Eng- 


and and also spring or give sidewise, or 


three-fourths 


such a distance as 


make enter 


give 


seems 


lish hay-tedding machine. 


Further details concerning the cultivator, with the 
conditions of entry and trial, as well as the name and 
address of the secretary of the agricultural society, are 
on file in the Bureau of Manufactures for the informa- 
tion of those interested. 
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A New Locomotive Smoke-Consumer, 


Travelers over the New York Division of the New 
York, New Haven & Hartford Railroad have wondered 
why no improvement has been introduced to stop the 
belching forth from the locomotives of clouds of black, 
sooty smoke when fresh coal-dust fuel is thrown upon 
the furnace fire. 

After some preliminary experimenting a locomotive 
equipped with a new smoke consumer, the invention 
of Charles Schneider, the Railroad Commissioner of 
Austria, was attached to a train leaving New Haven, 
Conn., for Springfield, Mass., on the afternoon of Sep- 
tember 12, and drew the train to its destination with- 
out the slightest appearance of smoke or cinders. 
Many of the passengers left the windows open and 
never experienced any disagreeable cinder sensation. 
The smoke and cinders are drawn from the firebox 
into a compartment where they are consumed, secur- 
ing greater economy in fue! consumption as well as 
increased steaming capacity. It is stated, in view of 
the success of the invention, that other engines will be 
shortly fitted with the apparatus. 

It is to be hoped the company will use every effort 
to eliminate this intolerable smoke nuisance, not only 
for the benefit of its patrons, but for that of the var- 
ious towns and cities its road passes through. 

—_—____—__ ——> ++ > 
Roman Antiquities in Austria, 

The last few days of the month of July witnessed 
the discovery of some very interesting relics at Saif- 
nitz, near Tarvis, in Austria, the excavations made (at 
the order of the Central Committee for Art and His- 
torical Monuments—‘‘Zentralkommission fiir Kunst 
und Historischen Denkmialer’) there having brought 
to light several portions of an old Roman monument. 
These, when put together, formed a complete portion 
of a funeral monument of about twelve feet in length. 
A step-shaped pedestal carries a large block, cut rec- 
tangularly longitudinally, which 
served as a stand or base for an oval housing or niche 


transversely and 


crowned with a pine cone (so far not all found) and 
which contained half-length representations in alto 
relievo of some deceased Roman and his wife. The 
housing is covered in by a gable-like roof, and is orna- 
mented on top with scroll work; the sides are deco- 
rated with figures in relief, while in the front there is 
an inscription to the memory of the deceased and to 
the giver of the monument. Although the new find is 
by no means equal, in solidity and artistic conception, 
to the famous tower-shaped and obelisk-like monu- 
ments (showing traces of Greek influence) found in 
the Rhenish provinces, it nevertheless ranks easily 
first among all the rare antiquities so far discovered 
on Austrian soil. 
+ 8 

Radium in the Rocks of the Simplon Tunnel, 

The rocks through which the Simplon tunnel has 
been driven have been found to contain radium, and 
for the most part in quantities much greater than has 
hitherto been ascribed to either sedimentary or igneous 
rocks. Speaking of this at the recent meeting of the 
British Association, Prof. J. Joly pointed out that 
such quantities of radium if generally distributed 
throughout the rocks of the massif would be sufficient 
to disturb any forecast of the temperature which under 
normal conditions would be encountered at the level 
of the tunnel. It is suggested that the radium was in 
fact the source of the discrepancy between the pre- 
dicted and the observed rock temperatures. 

As it is improbable that these results apply only to 
this particular sedimentary accumulation and _ local- 
ity, they appear to point to hitherto unsuspected quan- 
tities of radium (and its parent elements) in the im- 
mediate surface materials of the earth. It seems 
impossible to avoid the conclusion that these elements 
were precipitated along with the sediments entering 
into the composition of the massif. The question then 
arises whether the accumulation of such quantities of 
radio-active elements may not enter as a factor in the 
events attending mountain-building. It can be shown 
that an area of sedimentation whereon has been accu- 
mulated some 10,000 meters of sediments, having a 
richness in radium comparable with the Simplon rocks, 
must necessarily become an area of greatly lessened 
crust-rigidity, and would hence become the probable 
site of crust-flexure under tangentiai compressive stress. 

Further investigation will be required before such 
views can be generalized and the importance of radium 
as a source of instability of the earth’s crust be deter- 
mined. Apart from any speculations as to the influ- 
ence of radium as the cause of an energetic substratum, 
the shifting of radium and its parent elements by de- 
nudation must be regarded as a convection of thermal 
energy, and this convection, if the quantities involved 
are sufficient, must, under the conditions referred to 
above and the unceasing action of denudation, become 


rhythmic in operation, and at the same time must 
result in shifting the areas of high temperature and 
crust-weakness from age to age as the site of sedi- 
mentary accumulation changes, 


Scientific American 


Correspondence, 








Permanent Way Construction, 


To the Editor of the Screntiric AMERICAN: 

May I crave the hospitality of your columns for the 
following suggestions as to permanent-way construc- 
tion? 

1. A substantial longitudinal sleeper under each rail. 

2. Cross ties of timber bolted to the upper side of 
the sleepers, so as to preserve the gage. 

3. The rails bolted on to these ties. 

4. Short pieces of timber under the rails, with the 
grain running parallel with the ties. 

In this way each rail is provided with a continuous 
cross-grain bearing, which transmits the weight of the 
wheels directly to the ground; while the ties at the 
same time secure a rigid fixity of gage. 

A. J. ALLEN. 

London Institution, Finsbury Circus, London, E.C. 

——— + 0 
Controlling the Balance of Aeroplanes, 
To the Editor of the Screntriric AMERICAN: 

Referring to the article by R. W. Goddard in the 
ScIENTIFIC AMERICAN SupPLeEMENT for June 29, 1907, 
on the use of the gyroscope with suitable electric con- 
nections in balancing and steering aeroplanes, it would 
seem to me that a much simpler scheme might be 
devised to do much the same work as that described. 
Two bent glass tubes partially filled with mercury, 
fitted at each end with an adjustable contact point, 
might be fastened at right angles to each other on a 
suitable mounting. (See sketch.) If the aeroplane 
should tip toward A, the mercury would run toward 
that end of the tube, forming an electrical connection 
between the wires EF and F'; F being a wire sealed in 
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ELECTRIC CONTROLLER FOR AEROPLANES. 


the glass tube and always in contact with the mercury. 
In like manner tipping toward B, C, or D would form 
connections between G and F, H and /, and J and J 
respectively. By adjusting the contact points in the 
ends of tubes, it wonld seem to be possible to auto- 
matically keep the aeroplane on a level keel. Steering 
could be accomplished by tipping the mounting as 
described by Mr. Goddard. The above scheme would 
be much more simple than that described by Mr. God- 
dard, and as far as I can see, would produce prac- 
tically the same results. CrarkK L. Swezey. 
West Haven, Conn., July 24, 1907. 





The Current Supplement, 

The current SuppLemMenNt, No. 1655, is of more than 
usual interest. The first-page article is devoted to 
illustrations of devices for coaling vessels at sea, the 
coaling-vessel being self-propelled. An article on the 
test of alcohol lamps and stoves by S. M. Woodward 
and B. P. Fleming is timely, in view of the fact that 
we are now able to obtain denatured alcohol at a mod- 
erate price. The article is profusely illustrated. The 
utilization of waste products is admirably described in 
an article by Dr. Theodor Koller, entitled “Iron Slag.” 
“New Problems of the Weather,” by Messrs. Moore, 
Humphries, and Fassig, of the Weather Bureau, de- 
scribes some of the recent work in aerial, meteorolog- 
icai, and magnetic observations. “Different Types of 
Ice Houses,” by A. S. Atkinson, gives in a concise 
form valuable technical knowledge which will doubt- 
less benefit many of our readers. “Recent Contribu- 
tions to Electric Wave Telegraphy” is the substance 
of a lecture recently delivered at the Royal Institution 
by Prof. J. A. Fleming, F.R.S. “The Telescope and Its 
Achievements” by D. B. Marsh is interestingly written. 
The Engineering Notes, Electrical Notes, Trade Notes 
and Formule will be found in their accustomed places, 
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Production of Precious Stones in 1906, 

The collection of statistics for the production of 
precious stones is one of the most difficult tasks per- 
formed by the Mineral Resources branch of the United 
States Geological Survey. Not only is the 
made up of small lots and scattered finds brought in 
at different times and 
people, but often the persons mining gem 
do not care to furnish 
tion, which then has to be estimated or omitted en 
tirely. 
ing to furnish information greatly outnumber those 


of the secretive class. 


reduction 


disposed of to different 
minerals 
figures showing produc 


Fortunately for the statistician, the men will 


In an advance chapter from “Mineral Resources of 
the United States, Calendar Year 1906,” on the pro- 


duction of precious stones in 1906, Mr. Douglas B. 


Sterrett, of the United States Geological Survey, has 
brought together all available information concerning 
the gem production of the United States as well as 
that of other important producing countries 

In comparison with this country’s vast production 
of the utilitarian minerals, its output of those used 
chiefly for ornament is insignificant. Of the precious 
stones of all kinds (except pearls) produced in the 
United States in 1906, the tota! value was but $208,000 
and nearly $190,000 of this amount represents the value 
of six gems ranking as follows: 


IIE dasa oo'd ein eid cone xnecic . $72,500 
Ee ee eee re “e 39,100 
NS ieee cc ss wa etee-aievd ; ; 32.470 
pC ere ee , 250 
Spodumene (kunzite and hiddenite) 14,000 
DE stats ccwhsdaceus ease ekus ; . 9,000 

SiXxo Tt) 

The balance was distributed among various gem min 


erals, including garnets ($2.700), quartz wems of dif 
ferent kinds ($6,050), amethysts ($700). rubies ($600), 
’ 


and rarer or less well known varieties in small values 


Of the stones produced to the greatest value in the 


United States, the tourmalines come from California, 
Maine, Colorado, and Connecticut; sapphires from 
Montana, North Carolina, and Idaho; chrysoprase from 


California; turquoise from Arizona and New Mexico; 
the spodumene gems, kunzite and hiddenit om Cali- 
fornia; and the beryls from California, Colorado, North 
Carolina, Massachusetts, New Hampshire, and Maine. 
The rubies were reported as scattered finds from North 
Carolina and Idaho. 

The value of the diamonds in place, discovered in 
Arkansas in the latter part of the year, is not included 
in the statistical part of Mr. Sterrett’s report, but a 
history of the discovery and a description of the man- 
ner of occurrence, prepared by Messrs. George F, 
Kunz and Henry S. Washington, is appended thereto. 
Each year there is an unrecorded production of 
pearls from fresh-waier mussels of many rivers of the 
United States, principally from the Mississippi Valley 
region, and pearls have also been found along the 
Atlantic and Gulf Coast States from Maine to Texas. 
The American pearls vary so greatly in.color and tint 
that it is difficult to exactly match : 
for necklaces and other jewelry. On the other band, the 


number of them 


exquisite color and fine luster of our pearls more 
than offset. the disadvantages of such irregularities 


market 


and make them much desired in the gen 


The pearl industry is carried on in ha way that 
it is not possible to collect statistics of production, but 
one of the largest pearl] dealers in the M issippi Val- 
ley estimates the value of pearls and slugs produced 


in 1906 at $381,000, with prices ranging from $i to 
$2,000 each for the pearls and $1.50 to $60 an ounce 
for the slugs. An estimate by the United States Fish 
Commission places the value of pearls produced in the 
United States in 1906 at about $509,000 


The chapter on precious stones abo, ferred to 
will soon be ready for distribution and copies may be 
obtained free of charge by applying to the Director of 
the United States Geological Survey, Washingion, D. C, 

- —»® +o > 
Plugged sleepers have been used with marked sue 


cess in large numbers by Chief Engi 








of the Danish State Railway. A n 11-inch eylin 
drical creosoted plug of beech or birch is driven tight 
in a 11-3-inch hole bored in the sleeper and the spike 
is driven in a hole bored in this plug. Worn-out sieep 


ers plugged in this way have been found to give good 


service, as the rail seems to be held down with ex- 
ceptional firmness, and deterioration due to the pound 


ing of loose rails is prevented 


~~~ +@+@ =. -- 

The Railway. and Engineering Review tate that 
the Erie Railroad has adopted a new form of steel pole 
for carrying overhead wires. It is of tripod construe 


tion instead of the four or more legs usually ‘employed 
It consists of special U bars arranged at angles of 126 
deg. round the axis of the pole, and bound together by 
malleable castings. This method is said to give an ab 
solutely rigid fastening without any hole being drilled 
in the U section, 


NEW 14-INCH GUN FOR COAST DEFENSE. 


Plans | 


lave 
which 


ysten 


nce, United 


been perfected for the new 


mn State, 





CHARLES A, SIDMAN. 

14-inch cali- 

added to the existing coast 
from 
Chief 

Water- 


to be 


in place along the coast 


and Gen. Crozier, 


States Army, has the 


enal engaged in the manufacture of these new 


Scientific American 


deterioration, for the 14-inch is only about 68 per 
cent of that for the 12-inch gun. 

“The penetration of the 14-inch projectile through 
Krupp armor at 10,000 yards is about 11 inches, while 
that of the 12-inch is about 10% inches; while the 
range at which the 14-inch projectile will penetrate 
12-inch Krupp armor is about 8,700 yards, as against 
8.500 yards for the 12-inch projectile. 

“To sum up then, it appears that in situations requir- 
ing the greatest power, a 14inch gun, with 2,150 feet 
per second muzzle velocity of projectile, instead of the 
12-inch gun with 2,550 feet per initial velo- 
city, gives us a lighter gun, a cheaper gun, a heavier 


second 
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up type will weigh 12,500 pounds more. The present 
standard gun weighs about 1,500 pounds more than 
the average for the new gun. They will be mounted 
on the disappearing carriage, and will be installed 
wherever needed. 
ee 

The Nature of Toad Venom, 

In Knowledge and Scientific News reference is made 
to bufotaline, a toxic substance isolated by Herr Faust 
from the secretion that exudes from the glands on the 
back of the toad. This substance is probably identical 
with phrynine, a body of an alkaloidal nature, iso- 
lated some years ago by M. Fornara, and is not a true 
toxine like the active 
principles in snake ven- 














oms, since it does not pro- 
duce a specific anti-toxine, 
and is not destroyed by a 
moderate degree of heat. 
The toads to which the 


chief attention has been 
given are Bufo vulgaris 
and B. viridis, and the 


poisonous secretions from 
these have been obtained 
by injecting a solution of 
barium chloride or stimu- 
lating the skin by means 
of an induction coil, either 
of which methods 
the glands to discharge 
the fluid. It is a milk- 
white juice, which, ex- 
ternally applied, has a 
strong irritant action upon 
the mucous membrane and 
causes burning of the 


“auses 








A 10-INCH BARBETTE GUN READY TO FIRE. 
projectile, greater muzzle energy, a still greater pro- 
portion of energy at each distance beyond the muzzle, 
and a life four times as long.” 

Regarding the life of the 12-inch 
it has been considered that, in attempting to run by 
of a harbor, the 


and 14-inch guns, 


fortifications guarding the entrance 


period that would elapse from the time that the lead- 
range until 


ing vessel of the fleet would come within 


the last vessel would pass beyond the range of the 


coast guns would be about two hours. It is therefore 
evident that a new 12-inch gun would not last through 
such an engagement; and considering that this gun is 
capable of firing for a considerable interval at the rate 


eye, the effects disappear- 
ing after a few hours. In- 
troduction of the venom 
into the blood kills dogs within an hour, and in the 
case of frogs, produces convulsions, ending in paralysis 
and death. Alcohol and opiates act as 
the poison. 


antidotes to 
Toads are not susceptible to the poisonous 
secretions of closely allied species, though they are 
so to the venom of the salamander and triton. An ex- 
tract of the skin of the fire-toad, Bombinator igneus, 
only slight twitchings in frogs, so that the 
poison secreted by the glands of the com- 
mon toad is not present in the case of this reptile. 
In addition to the alkaloidal poison, which is the 
chief active agent in toad venom, there is also pres- 
ent in the skin and “blood of certain 

toxine, 

the red 


causes 


powerful 


toads a 
which 


true 
acts upon 


corpuscles of the 





blood. This belongs to 
the class of toxines known 
as “lysines,” which change 
the hemoglobin in such a 
way that it 


causes the 


exudes and 
blood to be- 


come “laked.” 





oo 
News of Capt. Mikkelson’s 
Arctic Expedition, 


An unconfirmed 
has published 
the Arctic 
steamer 


report 

that 
exploration 
of Bed- 
This 
ship sailed from Victoria, 
B. C., in May, 1906, with 
the intention of penetrat- 
ing through Behring Strait 
and seeking for a large 
tract of land believed to 
exist in the Beaufort Sea. 
Early this year Capt. Mik- 
kelsen, the commander of 
the expedition, headed a 
party of 15 in a journey 
over the ice northward. 
According to the report, 
one of their trains of dogs 
has strayed back to the 
ship, and this is consid- 


been 


“Duchess 
ford” has been lost. 











The 14-inch 2 will be something new in ordnance 
design, and alt! fully two inches larger in caliber 
} the coast defense gun of the first 

Tit | caliber), the new gun will be shorter 
in length, and t outside 
lia er will | smaller 
rhe owde cl will 
hee ess h he in ft 
it and it wili De 
ligt r in weigl 

It is proposed make 
a weapon that wi ive a 
ange ind i} force 
at least equal t pres 
ent t dard 12 
bu which shall ly 
exceed = the t mited 
life of ha One 

ong point ravor 
if the new run uC 
tha } first co ill be 
le tha tha 9 
inch gun, whil ddi 
tion to the life [ the 
plece wil! resul it a 
greater economy 

if eaAKINGE ¢ new 
rul Gen. Crozi aid 

Chere will vast 
liffe n¢ et wee the 
resent tandard inch 
gun an he new inch gun The 12-inch gun fires 
a projectile of I pounds weight, with a velocity of 
9550 feet pe second. using 366 pounds of powder, 
and only ha a of between sixty and seventy 
round before i to be relined. This necessitates 
dismantling and yping back to the factory for that 
purpose The ne eun, which is much shorter in 
length than the inch gun, will fire a 1,600-pound 
projectile, use ne 100 pounds of powder less than 
the 12-inch gun only gives a muzzle velocity of 
2150 feet per d. while its life will be nearly 
four times that present standard 

By reason of lower velocity required -and the 
consequent smal charges 
it is possi! le to make the 
14-inch gun proportion- 
ately shorter than the 12 
inch gun, and ti smaller 
charge of powder also in 
volves a less diameter of 
powder chamber and 
therefore with same 
thickness of wall of he 
chamber in caliber a les 
exterior diameter of the 
in over the breech 
These elements saving 
are so considerable that 
the weight of the 14-inch 
becomes actually than 
that of the 12-in« and as 
a lower maximum press- 
ure is needed, i possi- 
ble to ttain the 
strengtl which will be 
used without employing 
the most expensive ee] 

The muzzie 2 yf 
tine i4-inch protect will 
be about 15 per eat- 
er than tha the 12 
inch and becausé its 
lowe! velocity | S 
greater weight tard- 
ing influence < ‘ uir 
will ie much pon 
this projectil 4 the 
gain of energy e in 
greater proportion with 
each increment ing Jecause of its lighter 
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the cost 

the 12-in« 

be less th 
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cost of I! 
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relining 


cost of 


of the 


nh gun 


an that 


elining 
rrespond 


necessary, 


to the number of 


the cost per round, 


construction 
that of 
will 


eaper material of 


n will be less than 


the cost of powder also 


about $70 


the 12-inch by 
14-inch 


than that of the 


armor-piercing shot will 


12-inch shot, so 


single round will be about 


nto consideration, however, the 


f the 12-inch gun, and adding the 


that of the which 
making 


including the 


ammunition, 
rounds 





A 6-INCH ARMSTRONG RAPID FIRE GUN. 


of forty-five rounds per hour, it is seen that the limit 
of its life would be reached in less than two hours. 
With the 14-inch gun, the life of the gun before its 
accuracy would show impairment would be about 240 
and a half hours 
of continuous firing at the rate at which it is thought 


rounds, corresponding to about six 


it can be fired 

The 
upon the manner in which it 
whether the 


gun will 
is built. 


weight of the new depend greatly 
It is yet to be 
guns shall be of the ordinary 
built-up forged steel type or shall be of the more mod- 
ern wire-wound construction. If wire-wound, the 


weight will be about 110,500 pounds, while the built- 


decided 


ered an ominous sign. 
Since the commander left 
her on his northward dash, 
it is reported that the ship has filled with water and 
has sunk, or may sink. The American Geograph- 
ical Society has since received a telegram from V. 
Stefansson stating that Capt. Mikkelsen returned safe 
after a 500-mile sledge trip, during which soundings 
were made 50 miles off the coast to a depth of 2,060 
feet. It would appear, therefore, that the ‘supposed 
land does not really exist. As nothing was said about 
the return of the expedition, and as the message was 
sent 500 miles overland to Eagle City for telegraphic 
transmission, it is supposed that if the ship was dam- 
aged the captain hopes to repair it and continue his ex- 
plorations. 
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THE CHICAGO-ST. LOUIS WATERWAY. 
BY W. FRANK M’ULURE. 

The Chicago to St. Louis waterway project via the 
Chicago drainage canal is attracting more attention 
to-day than at any time since its inception. Just 
recently it has gained a strong ally in the fact that 
St. Louis, for years hostile to the plan, is now urging 
its feasibility, and the Business Men’s League of the 
city is taking an active interest in behalf of a navi- 
gable canal all the way from the Great Lakes to the 
Gulf. The recent developments with reference to this 
project May be summed up as follows: 

About eighteen months ago the United States Su- 
preme Court ended a long legal battle by its deci- 
sion permitting Chicago to maintain its drainage 
canal, The present canal has a capacity of 10,000 
cubie feet of water per second via the Chicago River, 
of which it is now utilizing a little less than 5,000 fect, 

With a view to meeting all future needs of Chicago’s 
sewerage and providing water for an adequate ship 
canal, the proposal to reverse the flow of the Calumet 
River, so that it will discharge into the Des Plaines 
River instead of into Lake Michigan, and for a part of 
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Two Mile Curve in Channel at Rome, IIL. 


the drainage canal follows for six miles the Chicago 
River to its headwaters, where it pierces the water- 
shed. Beyond this the digging was continued through 
both earth and rock for twenty-eight miles to the 

















Work on Earth and Rock Sections at Wiliow Springs. 


the route follow the drainage canal already exca- 
vated, has recently been under consideration. By way 
of the Calumet, 4,000 additional cubic feet of water 
would be diverted. This proposition has been acted 
upon by the International Waterways Commission. 
The commission reported against the diverting of 
more than 10,000 cubic feet. In other words, its 
report was not favorable to reversing the waters of 
the Calumet. However, the commission stated its 
belief that 10,000 cubic feet is sufficient for all the 
future needs of Chicago from a sanitary standpoint, 
and in addition would provide a ship canal fourteen 
feet deep. Still more recently the government engi- 
neers and Secretary of War Taft have reported against 
the Calumet River project. 

The whole matter came before Congress at its last 
session in the form of a bill to expend $31,000,000 in 
the completion of at least a fourteen-foot waterway to 
St. Louis via the drainage canal, and it will come up 
before that body again. In the meantime the Lakes- 
to-the-Gulf Deep Waterway Association and other or- 
ganizations will actively keep the need for such an 
improvement in the public eye. 

Active work on the Chicago drainage canal was 
begun in the year 1892 In 1899 it was completed 
sufficiently to be opened for use. The need for such 
a canal lay in the fact that the volume of Chicago’s 
sewerage, as it emptied into Lake Michigan, was such 
as to pollute the city’s water supply. The route of 


Des Plaines River. The Sanitary District also in- 
cludes eight miles of this river. 

The piercing of the divide between the Chicago 
and Des Plaines rivers was the most expensive and 


spent by Chicago on her drainage canai is close to 
$50,000,000; and, with a view to making it eventually 
a part of the deep waterway, the people of Chicage 
expended $18,000,000 more in its construction than 
would have been necessary for sanitary purposes only 
Such a connecting link between Chicago and St. 
Louis had long been talked of. In 1808 it was men- 
tioned in Congress. In 1817 a resolution was pre 
sented to that body instructing the Committce on 
Canals and Roads to inquire into the feasibility of 
building a navigable waterway from Lake Michigan 
to the Mississippi. By treaty with the Indians some 
ninety years ago a strip of land between Chicago 
and Ottawa was secured, with a view to the estab 
lishment of a canal between the two points Many 
years afterward, at intervals, portions of this route 
were improved at government and State expense 
When the rest of the waterway is completed to St 
Louis, the government is to be given control over 
the drainage canal, for navigation purposes 
ing this control the government will find that every 
precaution has already been taken against any ob 
struction to navigation in the drainage canal 
which, as far as sanitary requirements are concerned 


In assum 


Bridges 


could have remained stationary, are all movable for 
the passage of boats. 

The entire length of the proposed waterway from 
Chicago to St. Louis is 362 miles From Chicago 
to the controlling works of the drainage canal at 
Lockport is thirty-four miles. Next comes the eight 
mile section from Lockport to Lake Joliet, On this 
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difficult work. In fact, the construction of the drain- 
age canal is said to represent nearly two-thirds of the 
entire cost of the building of a fourteen-foot water- 
way between Chicago and St. Louis. The amount 




















The Bear Trap Dam of the Chicago Drainage Canal. 
THE CHICAGO-ST, LOUIS WATERWAY. 





short distance, rock cutting enters into the construe- 
tion to no small extent. In fact, the cost per mile 
is more than on any other portion of the route of 
the cost of $8,000,000 which it is estimated that this 
will reach, the city of Chicago expects to pay $3,000,000, 

Next comes the section between Lake Joliet and 
Utica, fifty-four miles in length and deeply cut the 
greater part of the way. The level of Lake Joliet is 
seventy-six feet below Lake Michigan, and there is 
a fall of sixty-six feet from here to the Utica level 
On this length three levels or pools and three dams 
or locks will be necessary. A fourteen-foot waterway 
can easily be maintained here with a width of 300 
feet. 

From Utica to the mouth of the Illinois, 227 miles, 
is an alluvial stream of small declivity. The stream 
bed is from 600 to 900 feet wide. On the route are 
several locks and dams already built by the govern- 
ment. To obtain a fourteen-foot depth here, cheap 
hydraulic dredging will serve to increase the present 
depth by seven feet. This will necessitate the removal 
of 100,000,000 cubic yards, at a cost of $7,000,000. 

From the mouth of the Illinois to St 
represents a distance of thirty-nine miles with a tetal 
fall of twenty-one feet. 

Ultimately, it is planned to extend this waterway 
to the Gulf. 
sideration for the improvement of the Mississippi 
from St. Louis to Cairo, and Cairo to New Orleans 
These projects, however, provide only for eight o 
nine feet depth as yet. On this account one of the 


Louis harbor 


Already there are projects under con 
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boards of engineers recently sent to review the Chi- 
Louis waterway situation recommends but 
these two cities. The 
has been made that the traffic 
between St, Louis and Chicago alone will warrant a 
n foot depth, even though there is no plan at 
from St. Louis to the 


cago to pst 


an eight-foot channel between 


contention, however, 
fourtes 
present to deepen the route 
Gulf 

With a waterway complete from the Great Lakes to 
New Orleans, and with the completion of the Panama 
Canal. it is contended that the States of the Middle 
West industries and multi- 
plicity of communication 
Freight 


with all their great 


products, would be in 


with the Orient all the way by water. 


rates would alco be reduced, and much transfer- 
ring of freight. from cars to vessels would be 
avoided. Lake vessels running light could make 
their way via this canal to the ocean, and even 
light-drait war vessels, in case of necessity, could 
be brought to the lakes 

The international question in connection with 
this waterway arises over the diverting of water 


from the lakes. By a treaty of long ago, the 


government also has something to say 
The 


Carriers’ Association is also opposed to any lower- 


Canadian 


about the regulation of these levels. Lake 


ing of lake levels. for the largest lake ships now 
draw twenty feet of water, and some of the big 
harbors offer none too great a depth for them. 
However, it is estimated that when Chicago util- 
izes the full 10,000 cubic feet for her drainage 
canal, or twice what now empties into it per sec- 


affected beyond five 
interna- 
with any 


levels on the lakes. 


ond, the !ake level cannot be 


or six inches Remedial works of an 


tional character are suggested to cope 
noticeable lowering of 

As to Chicago's sewerage affecting the drinking 
water of St. Louis 


time has obviated the objec- 


tion at first raised; for in the intervening years 
St. Louis has suffered from no epidemic which is 
The 
is found to be clear and odorless. 


traceable to the water volume of water is 


so great, that it 
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THE “TURN-DOWN” ELECTRIC LAMP. 
BY A. FREDERICK COLLINS. 

An incandescent advantage over 


the usual gas flame in that it cannot be blown out, but 


Jight has the 


must be turned off; on the other hand, gas furnishes 
light than 


varied anywhere from mini- 


a much more fiexible electricity, since its 


luminous values may be 
mal to maximal brilliancy, whereas the other usually 
has a fixed candle-power 


To overcome this untoward feature, which fre- 


quently, especially in the home, assumes the propor 


lamp has been 
turned 


turned 


tions of a real objection, an electric 


invented that is adjustable, and gives, when 


candle-power, or when 
desired; The 


the impression that 


on full, the usual 16 


down, 1 candle-power, as above state 


ment is not intended to convey 
the turn-down electric 
the first 


1892, but it 


lamp is a recent production, for 


this was invented as early as 
that the lamp has been 
and 


electric 


one of type 
was only recently 
term a perfected state; 
that the 
is an evolved product, rather than a 


brought te what we may 


will be observed turn-down 


thus it 


lamp of to-day 


new invention 


A good many years in the receding past, or to be 


more precise, shortly after Edison showed those of 
little faith that the electric current could be sub- 
divided, the. art of making filaments was in a very 


and in they were not 
but the making of the lamps was ex- 
the Wizard of Menlo Park 


inserting two or more filaments 


crude condition consequence 
only short-lived 
pensive. It was then that 
idea of 
and by a simple arrangement of con- 
burned out another 


until all 


conceived the 


in a single bulb 


tacts, when one of the filaments 


was brought into action, and so on were 


consumed, 
This multiple arrangement of filaments in a single 


lamp may have been, and probably was, the cause that 
Melick with the inspiration of a 
lamp, which he 


However this may be, he produced 


furnished George F 


double-filament turn-dewn electric 


devised in 1892 
a lamp having both filaments connected in series, the 
free ends being permanently attached to the lamp 
terminals 

By means of a smali switch in the base of the lamp, 
fllaments could be 
short-circuited and in 


the danger of injury by sparking was elimi- 


either one or the other of the 


without breaking the current, 
this way 
best types of turn-down lamps manufac- 


present time still adhere to this plan of 


nated rhe 
tured at the 
connecting the filaments together 

By this Melick’s lamp of the fila- 
ments (both of which were originally of the same size), 
the light given was reduced from its full candle-power 
The switch- 


arrangement in 


to approximately one-half its candle-power. 
ing mechanism was of course placed in the socket, and 


either a sliding switch or one having a screw was 


used to effect 
After this invention other schemes were forthcoming 
to secure a wider range of adjustment in the light- 


the desired changes 
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emitting properties of the lamp, at least one of which 
depended upon a small resistance inserted in the base 
of the lamp socket; another had a similar rheostat on 
the wall, “conveniently located”; a third was provided 
several filaments of different candle-power, 
mounted in the bulb and furnished with a multiple 
switch, so that the current would flow through one 
filament or two or more at once, depending upon the 
amount of light required; and finally two filaments 
have been mounted in a single lamp. These were 
under the control of a commutating switch arranged 


with 
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to white incandescence is insufficient to make the 
main filament luminous. The idea is that the cold 
resistance of the main or 16-candle-power filament 
when added to the hot resistance of the 1-candle-power 
or auxiliary filament is just sufficient to pass the nor- 
mal current required by the latter when both filaments 
in series are subjected to the electromotive force for 
which the lamp is intended. 

In 1901 John McCullough designed a lamp in which 
either of the double filaments could be thrown into 
circuit by turning the bulb through a short arc. Hence 

this device of his relates more particularly to the 
switching mechanism than to the lamp proper, the 








arrangement of filaments used in connection with 
it having previously been patented by Levi Lohen- 
thal in 1900, and which consisted of connecting 
one of the two like terminals of both of the fila- 
ments to one leading-in wire, while the opposite 
terminal of the 16-candle-power filament is con- 
nected to a plate making contact with the other 
leading-in wire when the bulb is turned to the right, 
and with the opposite terminal of the 1-candle- 
power filament when the bulb is turned to the left. 

The above inventors, namely, Lohenthal and 
McCullough, then joined hands, and together they 
evolved, in 1903, a clever little switching device, 
so that there was no longer need to turn the bulb 
of the lamp, which experience had shown might 
very often be too hot to conveniently handle; and 
what was equally to the .point, it permitted the 
lamp to be placed on the wall or ceiling at a 
height not readily reached, as well as the inclos- 
ing of it in a spherical shade. The lamps could 
_hevertheless be turned down at will. This was ac- 
complished by an improved switch which could be 
operated by cords attached to a small lever and 
passing through guides attached to the base of the 
lamp above or below the shade, to permit of its 
ready movement. 
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to burn either filament alone, both in parallel, or Both 


and in this way three different intensities 
of illumination were secured. 

Now it so happens that the qualities of the incan- 
filament are such that white light coincident 
durability is only obtained through 


electromotive force, 


in series, 


descent 
with reasonable 
an exceedingly small range of 
which is the critical voltage for which the filament is 
designed. If a higher voltage is employed, the fila- 
ment will give off particles that blacken the bulb, and 
if its use is continued for length of time, the 
lamp will burn out; oppositely, if less than the critical 
voltage is used, the filament will emit a yellow light, 
then a red light, when the actinic properties will 
gradually decrease until there will be no effective light 
at all. 

These disadvantages led William J. 
an auxiliary filament having a smaller 
than the main filament, so that the amount of current 
necessary to bring the auxiliary or smaller filament up 


any 


Phelps to use 
cross-section 

















“TURN-DOWN ” ELECTRIC LAMPS, 


The latest type of turn-down incandescent lamp 
is due to the efforts of John J. Rooney, E.E., son 





of John Rooney, who was one of the founders of 

the Sawyer-Mann Lamp Company. In it the de- 

signer has taken advantage of all the improve- 

ments made in the incandescent lamp business up 

to this time, with additional features 
included. In the “sun-star” lamp, as it is termed, the 
construction of the base with its switching device, 
called a turn-down base, is a permanent fixture, and 
will outlast a large number of bulbs. 

The bulbs of all the standard candle-powers and 
voltages are made to fit these detachable bases. With 
the one base, for example, an 8-candle-power, 104-volt, 
120-volt turn-down lamp can be 
made up, according as one or the other bulb is used. 
In all turn-down lamps prior to the advent of this one, 
it has been the practice to make the switch a perma- 
nent part of the structure of the lamp, the switch 
being mounted on the base of the lamp, and it has 
therefore been necessary to provide each lamp with an 
individual switch. In the lamp the switch 
may be readily removed or attached as desired, so 
that the switch, which is really the expensive part of 
the lamp, may be transferred from one lamp to an- 
other. All that is necessary is to detach the base 
from the old bulb by loosening a milled screw, place 
the red pieces opposite each, and push the new bulb 
into the base with a twisting motion, when it is 
bolted together again with the milled screw. The 
bases are furnished with strings, and a pull on one or 
the other turns the light high, iow, or out, to suit 
the exigencies of the case. 

+ 0+ 
Anthracite Coal Production in 1906. 

An advance chapter from “Mineral Resources of the 
United States, Calendar Year 1906,” on the production 
of anthracite coal in 1906, prepared for the United 
States Geological Survey, by William W. Ruley, coal 
expert, is now ready for distribution, and copies may 
be obtained on application to the Director of the Sur- 
vey at Washington, D. C. Mr. Ruley states that the 
production and consumption of anthracite in, 1906, 
amounting to 63,645,010 long tons, shows a material 
decrease when compared with the tonnage of 1905 
(69,339,152 long tons), which was the largest on rec- 
ord; but in view of the reported condition of the indus- 
try at the close of December, 1905, the results for 
1906 should be regarded as better than had been, anti- 
cipated. 


several 


or a 16-candle-power, 


present 


a ae a 

The Boston Society of Civil Engineers has ap- 
pointed a committee to consider the subject of rain- 
water run-off in populous districts, where the sewerage 
systems have to take care of rainfall. The secretary 
of the committee is Mr. Harrison P. Eddy, 14 Beacon 
Street, Boston, and he asks that engineers and others 
will send him any data they may possess bearing on 
the subject. 

= + ee 

The battleship “Kansas” is being fitted with a wire- 
less telegraph outfit. The sending radius is said to be 
about 500 miles, 
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BREAKING UP THE ILL-FATED BRITISH BATTLESHIP 
“ MONTAGU.” 
BY HAROLD J. SHEPSTONE, 

The first-class British battleship “Montagu,” which 
went ashore on the southwest corner of Lundy Island, 
in the British Channel, in a dense fog on May 30, 1206, 
is now being broken up piecemeal by the shipbreakers, 
and gradually the huge warship is disappearing. 

The gallant attempt made to salve the vessel, al- 
though a complete failure, was nevertheless a daring 
piece of work deserving of the highest praise. For 
months the Liverpool Salvage Association, and the 
most skilled workmen from the British dockyards, 
with the most up-to-date tackle at their disposal, en- 
deavored to lighten the ship and get her off the rocks, 
but without success. The whole history of the opera- 
tions was one steady and persistent fight against un- 
surmountable difficulties. 

Twenty-four hours after the vessel grounded, prac- 
tically every compartment in the ship was full of 
water. The capstan engine room forward, the com- 
partments under the forward 12-inch turret, all the 
boiler rooms, the starboard engine room, and the steer- 
ing compartments aft, were open to the sea, the water 
rising and falling with the tide. The pori engine 
room was tight, but had to be flooded by opening the 
sluice valve between the two engine rooms to pre- 
vent the ship taking a heavy list. At high tide the 
water rose about two feet above the upper deck at its 
lowest part, while at low tide the water fell to about 
seven feet below the usual waterline of the ship. 

The vessel rested on a rocky bottom, the general sur- 
face being fairly level, but with many pinnacle rocks. 
It was discovered by divers that the damage to the 
bottom was very serious. A large rock penetrated about 
ten feet into the ship under the capstan engine for- 
ward. Along the starboard side the bilge keel was 
more or less carried away, and several large holes were 
discovered. The port propeller, A bracket, and shaft 
had disappeared completely; the starboard A bracket 
was cracked, and one blade of the starboard propeller 
was carried away, and the lower parts of the stern- 
post and rudder were broken off. To repair the ves- 
sel and pump out the water so that she could be re- 
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own boiler. Three more 10-inch pumps and two 8-inch 
pumps were also in course of erection. A week later 
seven more pumps had been fitted up on board. They 
had a total pumping capacity of 8,600 tons per hour. 
Their object was to command the different compart- 
ments in which they were placed, and generally clear 
the water down to about two feet above the platform 
deck. Owing to the size of the rose-boxes they could 
not clear the water closer to the deck, and efforts were 
then directed to find compartments below this level 
which were tight, and which could be used as wells 
for pumping suctions. In the fore end of the ship 
this scheme had to be given up as hopeless, though it 
was partially successful in the after part of the 
vessel. Here a U-shaped pocket or well was lowered 
through the hatch of the submerged torpedo room, and 
guided into place under the deck and shored up by 
divers. : 

Although it was found that in many ways the minute 
subdivision of the ship helped the salvage work, it 
made the work of pumping the ship clear of water more 
difficult. To prevent the vessel bumping at high water, 
it was generally necessary to let her fill up with water 
then, and arrangements had to be made to pump out 
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quantity of her armor plates, boilers, machinery, and 
chain fittings, were removed. The wreck was then 
purchased by a South Wales syndicate for a lump sum, 
who hope to secure the valuable steel and iron com- 
posing the hull. 

The syndicate at once established quarters on the 
island, where they have a staff of some fifty expe- 
rienced workmen and a couple of small steamers and 
lighters. Their engineers have thrown an aerial foot 
way, over 500 yards in length, from the top of Lundy’s 
precipitous cliffs to the roof of the chart house on the 
wreck. Down this footway the shipbreakers pass to 
and from their work. The main deck of the ship is 
always awash at high tide; therefore work car only 
be carried on for a short time daily. When weather 
permits, lighters are brought alongside the battleship, 
immediately below the footway, and piece by piece huge 
sections of the armor plating are being removed from 
the huge carcass and transferred to the shore The 
amount of work which has been done on the hull will 
be gathered from the huge “bite” which has been 
taken out of the bows on the port or seaward side, 
but it will be many months yet before the “Montagu” 
has been completely broken up. 


















































Workmen Coming Ashore by the Suspended Cable Footbridge Between the Ship and the Island. 
BREAKING UP THE BRITISH BATTLESHIP “ MONTAGU.” 


floated was the task the British Admiralty assigned 
to Admiral Wilson, and every possible assistance was 
rendered him in his work. 

After a complete examination of the ship, it was 
decided to pump the water out of the vessel as far 
down as possible by pumps driven by compressed air. 
Before this was done the battleship was lightened by 
removing the 6-inch and smaller guns, torpedo nets, 
chain cables, etc. Owing to the surrounding rocks and 
shallow water, only lighters or very small vessels were 
able to approach to the wreck. This added greatly to 
the difficulties of the operations, as in most cases heavy 
weights, such as boilers, ete., had to be first hoisted 
into lighters. One of these craft, containing four 6-inch 
guns and several terpedo nets, in being towed was 
earried by the current over the rocks and foundered. 
She was, however, successfuily salved some weeks later. 

Within ten days from the disaster the following cen- 
trifugal pumps were in action: One 12-inch, three 10- 
inch, three 8-inch, one 5-inch, and one 3-inch, and 
an additional 12-inch pump was available on board 
one of the salvage boats supplied with steam from her 


the various compartments rapidly, say in about eight 
hours. It was not practicable to provide special 
pumps or suctions for all the minor compartments, 
and time did not permit of the suction pipes being 
moved from one compartment to another. Drain holes 
had therefore to be cut—mostly under water—to enable 
the smaller compartments to drain into the larger 
ones, where pump suctions were fitted. 

The next task was the covering over of the hatches 
to the engine and boiler rooms at the elevation of the 
main deck by plates. Then a number of camels, or 
tanks, were fixed along the side of certain portions of 
the ship. By experiments it was estimated that to 
float the vessel safely, a plant capable of producing 
6,000 cubic feet of air per minute would be required to 
drive the water out of the ship. It was obtained, but 
failed to respond to the gallant efforts of the salvage 
operators. 

On August 6 last the British Admiralty, after nearly 
fifteen months’ strenuous efforts to refloat the war- 
ship, decided that the task was hopeless and abandoned 
it, Before doing so the vessel’s heavy guns, a large 


The Wreck of the “Montagu” as It Appears To-day Off 


Lundy Island. 


One result of this wreck will probably be that the 
British Admiralty will establish a salvage corps of 
its own. Hitherto it has had to depend upon outside 
assistance, whenever any of its vessels have met with 
serious disaster. So far the British Admiralty have 
not stated what the salvage operations have cost, but 
it is estimated to amount to no less than $500,000, 
while as to the ship herself, she was built so recently 
as 1903, was of 14,000 tons, and cost the British na- 
tion close upon $5,000,000. What the syndicate paid 
for the abandoned wreck has not been disclosed, but 
probably only a few thousand dollars. 
++ ore - 
Preserving Fruit in Nitrogen During Shipment, 


At the Paris Exposition of 1900 there was exhibited 
a number of fish that had been preserved in nitrogen 
for seven years, without decay. Reading of this fact, 
Mr. Elwood Cooper, State Horticultural Commissioner 
of California, was impressed with the idea that if a 
suitable container could be furnished at a low cost, 
nitrogen could be profitably used in preserving Cali- 
fornia fruit during shipment to eastern markets. As 
the result of considerable experiment Mr. Cooper has 
now succeeded in producing such a container. The 
container is a paper box treated with bitumen to pre- 
vent the entrance of oxygen from the outside atmo- 
sphere. After the box has been filled with fruit it is 
closed except for a small opening A number of these 
filled boxes are placed in a steel 
the air is exhausted. Then the cylinder is filled with 


cylinder from which 


pure nitrogen gas and by means of an automatic device 
the boxes are sealed. The boxes are of a size to fit the 
wooden cases or crates in which fruit is ordinarily 
shipped. The cases of fruit can be shipped in an ordi- 
nary box car which is considerably lighter than a re- 
frigerator car and has twice the capacity Mr. Cooper 
has packed pears, grapes, cherries, etc., in nitrogen, 
and taken them from the containers after five months 
in perfect condition. Fruit that was not in good con 
dition when packed when removed from the containers 
showed that decay was arrested as soon as the oxygen 
was excluded, 
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e other and adapted 
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extent as to provide a 





Of General Interest, 








Heating and Lighting. 





may be removed for the purpose of cleaning 
or to permit the insertion of new parts with- 
out interfering with or removing adjacent or 
coacting parts. 

FURNACE ATTACHMENT.—J. R. Mower 
and R. Moser, Denver, Col. The invention 
pertains to improvements in furnaces, and the 
object is the prevention of smoke when 
furnace is charged with fuel by admitting air 
into the fire box. By attaching the 
mechanism to the boiler front instead of to 
the door it is not subject to jar and strain 
when the door is opened and closed. 


G. 


and steam 


Hoasehold Utilities, 
STAND.—H. C. 
Pa In this patent 
stands, such, for 
boilers 


CHAMBERLIN, 
the invention 
instance, are for 
and analogous members in 
heating and furnaces. 
particularly to a type of stand 
for supporting a 
commonly used in 
range or cooking stove. 
$-DRIER.—E. A. THORNTON, 
This drier is of a style capable 
from a stable support. It 
into usable form and raised 
will. The parts are adapted for 
detachment from other as to 
them to placed in contact and 
wrapped together, forming a compact bundle 
for storage out of the way, when the drier 
removed from its support. 
CARPET-BEATER.—-C. 8. PHOENIX, 
Ohio In this the intention is to 
provide a new and improved carpet or rug 
beater, arranged to afford the desired flexibility, 
to stand rough usage for a long time without 
danger of breaking, and to prevent injury to 
the threads of the carpet or rug on which the 
beater 
WINDOW-WASHING DEVICE.—W. 
Himrop, Washington, D. C. The design in this 
invention is to provide a simple and practical 


Olyphant, 
relates to 
as used 
supporting 
connection with stoves 
It 


used 


relates more 
in 

boiler of 
with 


households 
the type 
the ordinary 


connec- 

tion 
CLOTHES 

Neb 


suspension 


Omaha 
of 
easily 


is 
assembled 
or lowered at 
quick 

permit 


each so 


be 


is to be 
Oberlin, 


instance 


is used 


G. 


device for washing the exterior of windows 
without exposing the workman to danger, or 
even the discomfort of the outside air, the 
device being worked from the inside of the 
window and without opening the window ex- 


cept for a small space at the bottom. 


BEDSTEAD.—ELInUE BLACKNELL, Ferris, 
Texas. In this case the object of the inven- 
tion is to provide a new and improved bed- 


stead which is simple and durable in construc- 


tion, capable of being easily and noiseiessly 
moved about, and conveniently passed in or 
out of a narrow door of a room whenever it 


is desired to do so. 


Machines and Mechanical Devices, 

REGISTER. Niles, Cal. 
The object or coun- 
ter, more register- 
ing the strokes revolutions engines, 
pumps, and other machines and and 
if attached to a pump, to indicate the amount 
of liquid pumped in a given time, the register 


SALTER, 

register 

for 
of 


devices, 


—LOUISE A. 
to provide a 
especially designed 


is 


or 


being arranged to permit of conveniently stop- 
ping or starting it at any time without stop- 
ping the machine on which it is applied, and 


to allow of setting it quickly back to zero. 


DENTAL PLUGGER.—G. H. SHANNON, 
Cambridge, N. Y The plugger has an ex- 
terior surface free from projections, and in 
which all of the operative mechanism is so far 
removed from the mallet section and is in 
such angular relation thereto as to be well 
without the mouth of the patient being 
operated upon, thus rendering it possible with 


this instrument to reach cavities in teeth which 
of the limited in the mouth 
approximation of the jaws have been 


by reason space 


and close 


less inaccessible. 


heretofore more 
MAGAZINE-PHONOGRAPH.—A. A. 
New York, N. Y The of the 
is to provide a phonograph arranged to carry 
of record rolls, to enable the 
any of the rolls to be 
simple mechanism for 
selected roll in play- 
start and stop 
piece 
FOR BOATS. 
Va. <An object 
device which 
the of 
the water, the 
that it will 
during back- 
thereof, that 
boat will opened 
present a large to the 
forward movement will 
order to present little 
to the water 
Russell, 
nature of a 
The 
this flying 


or 
PRATT, 
object inventor 
a large number 
to 
played, 


select one 


to 
accurately 


user 
provide a 

bringing the 
to automatically 
machine at the end of the 
MECHANISM 
Parsons, W 

is to provide a 
with 
against 


ing 
the 
PROPELLING 
W. T. Mooney, 
of the 
will act 
the 
propeller 


position, 


invention 


in a direct line length 


and 
being 


boat directly 


so constructed 
and close 


movements 


automatically 
and forward 
the 
and 


open 


so 


ward 


forcing ahead be 


t in 
or ¢€ xpanded area 


water and during its 
folded 
and resistance 
McCor MICK, 
the 
balloon 


fan of 


be or closed in 
surface 

AIR-SHIP c 
rhe 


substitute 


Iowa. 
mechanical 

current 
machine 


invention in 
for a 


the 


is 
air 


generated by 


will, on being deflected downward by the curved 
aeroplane, have a tendency to raise the same 
Also, this lifting operation will be aided by 
the elasticity of the air, the fan having a 
tendency to rarefy the air above the craft and 
compress the air heneath the craft in the 
practical operation of the invention. 
BRIDLE-BIT.—F. Gvuftpez, Caracas, Vene- 
zuela. The purpose of the inventor is to pro- 
vide a construction of bit particularly adapted 
for use upon mules; and further to provide 


a simple and conveniently-operated adjusting 


the | 





vertical | 




































































































































- pe —_ a 
mechanism whereby to adapt the bit for an Conngete construction, reinforced, G. _ 
a . . PPAMAM ces c cc ceceveccveesecssscess 490 
effective service in a hard mouth as in a soft! Qoicrote constr: tion, reinforced, Ho 
or normal mouth by increasing or decreasing MD Aeteeunenenhebaceseniavewksuedead 865,477 
the leverage at the driving end of the cheek p rman ro device, AL BH. Handy “ Sean 
pieces. Conveyer, J. . . 865,455 
Conveyer, G. a -. 865,591 
Nore.—Copies of any of these patents will satan ad and eae, 5. H. es me 865,837 
be furnished by Munn & Co. for ten cents each. Conveying apparatus, A. & J. M. E TT, 865,778 
Please state the name of the patentee, title of | Cooker and processer, agitating, J. Jen- ene 
EMD ccccc cc ec cecccesccesessocscesooes 645 
the invention, and date of this paper. Cub wees, &, i. Bihinen... .....02,, 865,531 
Core support and bearing member, e 
REED sdncocedscennpovosececies . 865,775 
Corn drying shaft. D. Uhlthorn, Jr........ oes 
INDEX OF INVENTIONS | (3r'stia%e° ei 
Corset’ waist, Lav 865, 785 
Cot, —s tolding, F. A. Wildason. ‘ pope 
Cotton chopper « A. Stocktom.....cccseee 865,540 
For which Letters Patent of the Crackers and the like, machine for cutting, | 
8. FOR covccccscosccesessvesetes 5,461 
Crate, E. F BE cccccccccecs 5,705 
United States were Issued quate, B. y. Rettort = 
—- utensil, W. rs i. 865,917 
Culverts, conduits, and similar hollow 
for the Week Ending structures, mold for making, J. Hick- 
P son ah WYTcTTiT Trier 865,968 
Yurette, » BR OCORMET cccwccccccecccvesces 865,571 
September 10, 1907. Current generator and motor, alternate, 
A. yen nea weagerasessgncosssaserexak 865,701 
Curtain stretcher ra olmquist...... 865,641 
AND BACH BEARING THAT DATE Curtain stretcher, E. R. Orbin............ 865,722 
| |See note at end of list about copies of these patents.) a. suspending device, window, A. A 865.520 
— “fie tw. Cc. A. BMastem. .ccccces 865,411 
. , Cutting too c. Dt  stineesda eahoras 865,918 
Advertising apparatus, W. Henke.......... . 
Advertising machine, rotary, H. T. Cole.. wee. os two-speed gear for motor, H. H. B65 me 
Aeroplane, D. » Moorhead. ..ccccccccccces a ae ee 
Air brake hose coupling, E. W. Shaw..... D-handle,- r. i Wee Weasg t R65 805,471 
Air compressor, G. C. McFarlane.......... — — =. eagant ..... 0.2... coe 
Air cor . . Dental fillings and the like, apparatus for 
d mpressors, control of electrically making molds for the casting of. W 
Gravee, TE. TRAM ccccccccecccces 865, 388, 865,389 Tonsart 8 J ” 965.823 
Air “a means for unloading, E. ge5.399 | Desk lid support, Decks & Drennan.. 865,481 
Air ship, W. S. Mielcarek................ 865,415 oe. a See bracket for gar- 865.735 
a aa, portable, T. A. & T ge5.5s4, Display means for doors or the like, F. L. Sit 
° WECOM ccc ccc ccc cesccccccceseceses 865,52 * 5 “ 
Actagies covering e268 platter to 6 het sit Display rack,’ colispsible, "id." Mayers... S05 79) 
So Pent er SRCUEINS OD, cin | DENS Mashing, C. C. Gxt ‘381 
ae ae neers Ses 901 Ditching machine, J. B. Hill.............. 5,702 
4 2, S seus cose sseccsssces - GN,s Draft attachment, Maginn & Cary........ oon 924 
—— a d air motor for, F. 965.46 Draft equalizer, O. M. Fisher............. 865,371 
RO: oa tee ps oo he apes te 65, a Draft equalizer, G. P. Sampson ......... 865,534 
pag roller, =. +. omssaint 62.62.26. Draft equalizer, L. E. Doron .............. 865,634 
Axle lu wicator, J. Aden seeeees sesees aeee Drains, traps, ete., clamp for, W. J. Tay- 
Bacteria, growing and distributing nitro- H g ee Tee eae Se ee Te. fc 865,810 
gathering, G. H. Earp-Thomas........ 865,965 Drumheadiag machine, M. Mauran........ 865,413 
eS Se so-cecsn ss 869,905 | Du t laying composition, road, C. Ellis.. 865, 
| Bag holder, C. G. Carlson .......+0.sse0es Se, 00 | Dust pan, O. W. Jackson ........2.00s00. 865, € 
Bait, artific ial, D. Wis GL, a cet.cresesce - os Dust suction apparatus worked by means 
Bait, artificial fish, J. D. Credelbaugh.... 865,683 of an electromotor portable A 
Balance, jolly, W. A. & J. C, Sr a reeset ie RE catty cigs os ” gen 387 
| Balers, ‘self-feeder for, G. Schubert....... 5 Dye and making same, ~ orange monoazo, 
Band cutter and feeder, C. Christiansen.. Herzberg & Spengler.... ..........-. 65. 
Bearing, roller, H. W. Alden ........+-. Dynamo or the like, Vande rvell & Proctor 865,732 
Searing, roller, S. Eveland ..........+. Eaves trough hanger, BE. D. Greeley...... 865,639 
Bed bottom fabric, wire, H. Richardson. Elastic and_ plastic substances, produc- 
Beet topper, A. Gudmunsen ...........+++- ag ETT oer 865,807 
Belt shifter, R. Wentsch .............. Electric contact rail, E. W Farnham aea ‘ 
Billiard table, convertible pocket carom, P. Electric motor controller, C. 8. Lee...... 865, 970 
M. Cunningham .............+... Electric motor controller attachment, A. 
Binders, cord holder for self, B. R. Ben- ND t.cnd coven budeisbeenenaht 865,412 
jamin sesee = : 865,754 Electric motors, method and means for 
Bleaching powder chamber, M. Mauran. 865,651 controlling, W. H. Powell ............ 865,813 
Blind operating device, window, D. F. Lon- ” Electric motors, method and means for 
GEGBR  occcc cece rccccscccccesevesccscees 865,922 controlling, L. E. Bogen.............. 
Block. See Building hlock. Electric reguiator, F. C. >} 
Block signal, P. I. Chandeysson.......... 865,866 Electric switch. Hewle.c & Button....... 
Boring cylinaers, apparatus for, G. H. Electric time switch, W. D. Ross 
Ward cece cece cee recseccsssessseecess Electric wiring, break arm for, 
Boring device, cylinder, D. H. Rowe.....: : 0S RPE ERS RR 
Boring machine, post hole, L. J. Van Kirk } Electrical accumulator, J. Knobloch 
Bottle, E. H. Campbell ........ coccccecs f Electrical distribution system, J. B. Entz. 
Bottle and the like, Walters & Henderson. 8 Electrical purposes, coil for, E. W. Jodrey 
Bottle attachment, G. T. Trommald...... SI Electrodes and heating by electricity and 
Bottle filling machine, K. Kiefer ........ combustion, baking carbon, E. , 
Bottle, non-refillable, J. M. Kirker........ __, SEP Oe p arr 865,608 
Bottle, non-refillable, E. R. Ramsden...... Electrotype locking apparatus, J. J. Floyd. 865,581 
Bottle stopper, Leder & Schubert......... Elevated carrier, W. a ces kumaceieamane 865,500 
Bottle stopper, M. Linker .......+++.+++++- 865,406 | Elevator bucket, I. 0. Robbins............ 865,611 
Bottles and the like, holder for coffee, J. Elevator shaft closure and operating means 
TAMBSEN oo eee cesecceseccccccvessis 865,644 i ee Oe AE hans cakh coca cnied 865,750 
Box making machine, W. Robinson........ 865,530 | Embroidery, manufacturing, H. Haberer.. 865,640 
3ox shaping machine, veneer, Wrenn Engine. See Gas engine. 
Martin . $e skceseuseeseeseaseoce Engines, antislipping device for traction, 
Bridge, draw, G. A. Wieland ntcne Ghat ows Ce ie ee on weaken ile aire 865,417 
Brush, fountain, H. A. Bierley............ Engines, ignition system for “explosion, R. 
Brush, polishing, F. P. Chapot ......... I othe eaten ou See ere a 865,663 
Buggy body extension and rear seat attach- Engines vith explosive mixture, , ees 
a ae PPT ee 865,690 for su»nlying explosive, . Dean... 865,767 
Building block, waterproof, Noack & Mar- Eraser holder, M. F. Creahan ............ 865,764 
BA cccccccesncccceccsesecessecesoeeess 865,654 Etching plates, process and apparatus for, 
Burner, 8. T. Willson ...........ccccees 865,843 ry. 2. 1 DD. dot co chad awameneue 
Butter cutter, R. F. Stewart .....c...0-. 865,447 | Evener, four horse, R. C. & H. R. Harris... 865,696 
eee, A. Be TN nv odcdccscetacccse 865,657 | Excavating wheel, F. N. Griffin ......... 865, 380 
Calculating machine, B, F. Stump -. 865,808 | Eye shade, F. O. Ellis 
Calendar and holder therefor, T. H. Cox - 865,871 | Fan, centrifugal, W. E 
Car brake, mine, S. R. Green ............ 865,378 Faucet, W. H. Swift 
Car door mechanisms, safety clutch for, Faucet, W. 8S. Cooper .. 
GS. Be BR neck enn vecinn ce vtsands 865,920 Feed roll, G. W. Drew 6 dees ants. k Sen 865. 575 
Car door operating mechanism, ‘safety clutch Feed water heater, G. Curran ............ 865,875 
for, C. / RAMOSEEOER 6c cccccoseccces 865, 921| Feed water heater for steam boilers, di- 
Car end construction, railway, 4 rect contact, G. Wilkinson ............- 
Car, grain, <. Rago aes . Feeder, pigeon, J. R. Ellictt ............ 
Car hauling device, A. Ardell Fibers, machine for working or dressing 
Car mover, M. N. Shell .... Gemtiie, Bieter & VE cccccccscccecse 
Car, passenger street, W. 8. Twining Films, making nickel, T. A. Edison...... 
Car, talsway, BH. ©. Bayes scccccceccccece Films or flakes, making metallic, T. A. 
Cor, saliway, A. TOCMSF ..ccccccccces DN ct thetdwead nese denabessebaawed 
Car repairing device, H. E. Lind Filter, pressure, J. H. Fox ..... ; 
Car roof, . EGER soccceccee Filtering apparatus, slimes. Kelly & Cal- 
Se He eee a ry Er ena oer 865,912 
Car, steel railway, W. F. Kiesel, Jr...... 865,500 Fire escape, Morgan & Erickson......... 865,718 
Car underframe, J. 8. Andrews, Fire extinguisher, automatic, J. A. Loeb, 
865,668 to 865,670, 865,745 et al PEE OPC O CTT CUT CPC C CT ee 865, 407 
Car window, W. F. Kiesel, Jr 865.499 Fire Geettes, BH. TB BWh cccccccescocses 
Carbureter, W. R. Park Firearm, take down, F. C. Chadwick.... 
Carbureter, A. C. Stewart Firearms, cleaning rod for rifled, T. M. 
Carbureter, G. D. Garland SO SEK <niniagined dems yew viedo s sake ae eaGead 865,726 
Card, tally, EB. D. McKenna.........0c.00. 45,795 | Fireplace and chimney, U. Z. Keeney .... 865,909 
Carpet holding spring, vehicle, - Pirepreof lath, W. Meler ...cccccccscoss. 865,791 
SF Seeneshdesssdenswicg ess ced 865,851 | Fireproof window frame and sash, P. W. 
Carriage, sick and _ invalid, ‘renzel . REPRESSES SS SECO OD see0 ++ 865,374 
SNOND ocd onqedescecedwe is ctisdgeccucs 865,514 Fishing reel, BERTGERE ccc ccccecscocees 
Carton blank forming machine Fr. M,. Flanging machine, C. W. Sleeper 
Pete (isi wheneeak eee coccccescosccce GEO] Deme MOR CONGR, A. TROGRR .cccccccccece 
Cartridge, C. A. ’ Bailey 865,853, 865,978, 865,979 | Flue cleaner, A. Muller .......... 
Cash register, J. N. Weller .........c00.. 865,464 | Flushing tank, McCormick & Barnes 
Casing head. T. 8. Cranston............... 865.872 Foot supporter, F. F. Wedekind 
Castings, producing, G. H. Brabrook...... 865,562 | Fork, egg beat i, and dish lifter, com- 
Catch for pivoted closures, safety, w. bined, H. J. Vasconcelles ............ 865,620 
Watkins cecsevecé owes 865,835 Foundry molds. machine for making, G. 
Chain tightener, F. W. Bloxham wre 865,352 *. Mehaffey ‘ PE ee ve ee ere 865,511 
Chair having adjustable back, Risley & Frame. See Fireproof window frame. 
Ruger ... a ; > Fringe brushing machine, H. S. Wilcox... 865,840 
Channel flap layer, portable power, W. H. Fruit gathering device, M. J. Sheahan. 65,437 
Hooper ee Fuel, T. Parker ba ccvnsemisageasetbeges 
Channeling machine, C. P. Stanbon Fuel for heating purposes, ‘supplying, 
Cheese press, J. V. Sokup ley & Hofmeister ...........e.eeeeees 
Cele, 5. FB. DRG *ccccccscccee Funnel, W. wvuwson .... , 
Churn, W. A. Cutler .. pian Rigel Furnace. See Metal melting furnace. 
Churn and butter workr:, combined, A. Furnace air feeding mechanism, 
Jensen . GHP secs aseves 
Cigar lighter. C. D. Vaughn ..... Furnaces, fuel feeding device for, F. 
Clamping device, W. E. Wood ........... enberg .. Saeeeesh00d 60s eceonane 
Clasp, A. Schuca re ‘ Pause plug. RB. C. Cole ......200.05. 
Clevis, G. W. Barnett Game apparatus, H. B. McCulloch ........ 
Clip See Wire clip Game appliance ff ci Webb & Davis.. 
Clock, program, D. H Garment hook, ae leita teen 6 ty Wegle 
Clothes line support, J. 3 | Garment aa M. COME ceccccccccce 
Clutch, E. E. Wright Ret ‘ .. 865,469 | Garment anppertets, friction” slide for, A. 
Clatch dev T. L. & T. J. Sturtevant 865,450 Abizaid : eenseersboccsee 
Clutch for automobiles, driving, C. Wen- Gas engine, J Ww. "Burkett. aansseeataadian 
dor ; ° es oer 865.666; Gas engine, E. Moore ............-- 
Clutch for door operating mechanisms, Gas from peat, obtaining, ‘I. EB. 
enGute. G. BD, THD cndécccécncces 865,714 Gas holder. G. E. Crosby ....... 
Coal, ore, ete machinery for handling, Gas, making and - SS 
© Tee . cnccccccesscsoccoecseseces s QUOMGOR occ ccc cccccesccccceccccesccece 
Cook, Tn ©. LeWle ..ccccccccvccccccsccvcce Gas, manufacture of —peemewers and heat- 
ESS SS eee Soe, G. W. BROS cc cccccccccccescesee 865,624 
Coffee pot, B. Georg es Gas meter. B. H. Seengenters KD OTC RC EES 865,442 
Collar pad, flexible horse, J. H. ‘Taylor. 3| Gas producer, M. V. Smith ...........-.-. 5,954 
Collar stuffing machine, horse, L. | Gas producers, poker mechanism for, 8. B. 
Powers Dich kanes os 4cteonseen eter GROIBOR ce ccccccccecccecccccccesccoccocs 865,616 
Composing machines with two or more Gate, B. Le. Harper ..cccccccccscccccccecs 865,386 
magazines placed one above the other, Gets, A. FJ. BOE cSccccvcccccvccecces 865.404 
releasing device for the matrices in, ieee. Te. Ee RS sic ccccncncdscncces ces 865,577 
GC Bs PE oo ccccccccccccconssaces 865 Gear, friction draft, J. J. Hoffman........ 865,391 
Compreas, &. J. Wedd ......cccccccccccces 865.734 | Gear shifting device, J. M. Crafts. .865,569, 865,570 
Concrete beam, F. Barre SPE 865,963 | Gearing, yieldable, T. H. Gannon........ 865 486 
Concrete block machine, F. D. Me -rchant. 865,717 | Generator. See Current generator. 
Concrete block making machine, W. G. Girder and column, building, G. M. 
EY wcaléa- cate nets ecaddnavdddaus tad 865,454 | Graham .ncccccccecccccccccesecsscccess OO, 408 
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Glass lifter, plate, O. N. Staley.. ... 865,444 

Glass — compound for treating, R. . 

Globe "Hecenes, 5 ‘Ee ‘é. : Duer ee eS ae ? P 

Grain shock or sheaf loader, D. A., J, F., 
& R 


Se OO een ee -.-. 865,446 
Grapnel for boring tubes, J. Bienfait .... 865,756 
Grate, W. MeClave .....ccccccccorcccese . 865, 
Grater, nutmeg, R. J. Clark, Jr.......... 865,763 
Grinder, disk, W. Brower, et al.......... \ 


al 
Grinding apparatus, Norris & Shoemaker., 865,426 
—. os cylinders, means for, G. 


Cehdh NAR o hs 00000 dpees 865,401 
Grinding “disk truing apparatus, J. A. Stans- 

de> tartasensocteceebes ececccceeess 965,959 
mm... ¢ Me TH. HerGord cccccccccccvcccccs 865,889 
Hammer power, P. 8. Macgowan.......... 865,78 
Hammers, nut and bolt turning attach- 

ment for pneumatic, C. Wilson........ 865,622 
Basse, Th Bh. Gc cc sessscssoncsece 865,873 
Harvester and shocker, combined corn, G. 

WERE an ccccccecscescescce . 865,655 
Harvesting machine, corn, G. 8. Coffman... 865,360 
Harvesting mociine, corn, N. & . os 

BOWR coccccesccsescccecs cecccecceccce Gameen 
Hat protector, x. 's. Milis conseececcesoces GERD 
Hay carrier, H. L. Ferris ...... cocceeeses 865,689 
Heating device, A. A. Radtke .......... 865,527 
Heating system, F. A. Simonds .......... 865,439 
Heating systems, automatic regulator - 
hot water, A. Catchpole ...... ceeeee. 865,865 
Hinge, B. B. Hewitt o.cccccccccccccccccce 865,895 
Hinge, door, Keith & Lister ....... o00eeee 865,911 
Hitch, curb safety, A. Boyd .......... eoee 865,757 
Hoe, adjustable, J. E. Davis ......eeee- 865,632 
Horseshoe, M. A. Liebert ..........+ eco 865,507 
Horseshoe, A. D. Ward ...........- eoeees 865,960 


McArdle .....6++ 
O’Brien ... 


Horseshoe pad, J. B. 
Hydraulic motor, F. W. 








Igniter, self, R. E. Berthold.. 865,755 
Igniter system, R. Jarley «+++ 865,662 
Induction motor, C. P. Steinmetz........ 865,617 
Tak WOM, ©. TRGB cccccccccceseccecccce 865,782 
Insect catching tape, receptacle for, 8. V. 

MOT occsecwsceses 0000 6060s 0becsseceses 865,596 
Insulating coupling, G. F. Dreher ....... -. 865. 
Insulating machine, H. D. Saylor ......... 865, 
Insulating material and producing the same, 

Bh, MOOON ccsicceseccccscocce 865,606 





Insulator, Henderson & Kin 





Invalid chair, folding, G. H. PR rye TS 865,541 
Ironing fold collars, machine for, L. R. 

NE dadhe.60n630 gus Ons hen he0se5-0s 008 865,977 
Ironing machine, W. Bartholomew......... 865,753 
Ironing table, G. Foster.............see. .. 865,637 
Jack and restoring drop, combined, E. J. 

CRUREERE og vv0.n00 60 pe Kc0sescercsveccecses 865,379 
Jewel setter, pallet, L. H. Miller......... 865,925 
Tetee GRE, Te. Ts wn ccocccgeccececeses 865,897 
Journal bearing, F. H. Howard..... . 865,899 
Key guard and stop, H. M. Benedict 865,855 
Knitted web, open work, R. W. Scott . 865,660 
Knockdown box, L. DB. Reynolds.......... 865,430 
Ladder, F. 8S. Seagrave.........++.++ ee+++ 865,951 
Lamp, candle, F. A. Schuetz.............. 865,950 


Lamp, fluorescent electric, T. A. Edison... 865,3 
Lamps automatic suspending reel for elec- 
tric incandescent, I Gordon...... . 865,377 





Lampblack making apparatus, J. L. Mann. 865,603 
Lantern slide moving device, automatic, 

We, WUBIN occ cccccsadescsccossesnese 865,373 
Lap Hk, A. LOmG...ccccccccccccccccccece 865,600 
Last. lock, EB. ©O. Krentier.......ccccccces 865,712 
Lasting machine, C, F. Pym 865,936 
Laten, gate, HE. FV, TEGPEMS...ccsccces . 865,385 
Latch, gate, A. A. Adams............ 865,844 
Lathe, wood column turning, H. . 865,673 
Leather preserving and ane compound, 

T. P. Garrett . ER COPEL bath 865,881 
Lenses, making bifoe ‘al, C. F. Dieckmann. 865,363 
Letter box, house, i ° Vr err 865,400 
Level and plumb, combined, J. N. Walker. 865,831 
Lighting device, automatic, I. M. Rose... 865,802 
Lime sucrate, apparatus for =. E. 

DE ctebibet.edeqrsensvesess suas 865,793 
Lock, P. Muller nusieetih a hdeidck al debieed aa . 865,421 
Locomotive ash pan, J. F Brow ss a aaaenleciee 865,758 


Locomotives, draft or work indicating and 
recording mechanism for, 8S. T. Park. 865,931 


Log guide for log skids, A. Fromherz.... 865,693 
Logotypes, machine for composing and cast- 

ing, F. Wicks ots 6000s MES eE weet 865,838 
ee a ree eee 865.973 
Loom picker stick, E. Chevrette.......... 865,680 
Loom shuttle box operating mechanism, 

eee Oi Te, icenenssuanaete 865,649 
Looms, bobbin feeding device _ weft re- 

plenishing, Gabler & Kunz............ 865,376 
Luggage carrier and stand, pomeetse w. 

G. Schaeffer nediedssthonatdh peoebae ha 865,948 
Machine brake, es Rosenbe Ws 0 cngsaesssess 865,532 
Magnet coil, self- peeeseteaectind field, _ ° ee 

Jodrey shin bdatateueeuasies Aeanacne 865,707 
Mail carrier's box, rural. Hutchins & Sala 865.706 
Mail delivery apparatus, C. E. Gladding... 865,695 
Mantel, cabinet, M. Marcks............ :) 865, 510 
Match machine, W. F. Hutchinson tdeemions 865,592 
Mattress, W. Grogkept ....cccccccccvosecs 865,585 
Measuring apparatus, D.  Berenbe Tho ccvcce 865,350 


device for, 


Measuring heights of 
: . 865,709 


Johnson 


persons, 


Mechanical movement. J. H. Stanfield 865,958 
Metal from deposits, separating, I. Kitsee. 865,711 
Metal melting furnace, J. —_ — “Saree 865,789 
Metal reinforce constructions, — for, 

G. BM. Graham ...ccccescccsccces 865,489 


Meter. See Gas meter. _ 
Milking machine and apparatus, S. Breite 865,476 
Miner’s lock, Miller & Pore... Pere 





Miterirg machines, angle gage for, Fox & 

OO Pre errr eer rerrrere cry 865,692 
Mixing apparatus, C. T. NINN ain. i bce f 
Mixing apparatus, T. J. Brockway . 865,56 
Monument, P. E. Mael.. . 865, 410 


Motor control system, W. H. Powell, 
865.811, 865,812, 865,814 to 865,819 
Motor control system, W. J. —— 
865,820, 865,821 





Mowing machine tedder attachment, 


COD on 00 oo bc beac 0:65 eens becccseseun 865,607 
Mowing machines, conve yer “for lawn, J. 
H. Auble ey . 865,748 





Moore. *. 865,928 


Music leaf turner, W. F. incon 
therefor, E. 8 


Music roll and ongpers 


Votey . de tbaedoiesd et enmhess subeeeae 865,664 
Nickel ores or other “material containing 

nickel, apparatus for treating with car- 

Demis emIE ©. LOMO. cscs ceccccccsccess 865,969 
Nitrous compounds, production ee & Ft 

GOSMNRSER occ cccccccccccccescccseseses oss. 618 
Nut lock, M. Moore.. 65,513 
Oil burner, Johnson & Roop. - 865. 783 
Oil burner, crude, N. & C. 865,746 
Oil press frame, A. Auste™ 865,749 
Ore concentrator, P. Brophy . 865,859 





Ores, sintering, J. Scot. - 865, 658, 865,659 





Organs, - ~~ peel bellows “for. pipe. P. 

WEEE. eter ckncatcacesscesneeneotes 865.467 
Orienting device, E. von " ‘Bomsdorff........ 865,675 
Oven or stove, BERRRORERS oc cc ccccccccas 865,971 
Oyster carrier, F. M. Elledge............. 865,772 
Packing ring, pisten, J. Kritzler.......... 865,402 
Pete Gam, Bs Webs c. cc cc ssceccccccceses 865,463 
Paper bag making machine, 0. Hesser.... 865,779 
Paper cutting machire, E. Z. Taylor..... 865,809 
Paper packages, epans device for 

Cee, B.. Th Wiiihe one sp cccstcsccccuns 865,436 
Peanut stemming machine, “Steel & Titus. 865,445 
Pencil clasp, F. A. Schneider............. 865.981 
Phonograph, L. Devineau .............++-- 865,769 
Phonograph reproducer, W. Schubert...... 865,435 
Photographic measurements, background for, 

Gi TED cccsnencsvesccosscssesnsecceses 865,418 
Photographic printing device, automatic, 

A. B. Palmer e€ al... .ccccccccccccce 865,797 
Piano action rail support Vogel & Snell. 865,460 
Piano, automatic, T. M. Pletcher......... 865,524 
Pianos, automatic pedal exposing device 





for player, E. J. Knabe, Jr.......... 865,914 
Pickling, Hernsheim & Bonwell.. 
Picture apparatus, motion, Cc. F. “Jenkins... . 865,593 


Pipe cleaner, G. ener erscsebeasecos +4 865,547 
Pipe cleaner, C. D. Brown....+ee-+++++-+++- 865, 
Pipe coupling and applying» same, dD. M 

OO RO rs ° 865,497 


Pipe coupling implement, D. M. ‘Kenyon.. 865,498 
Pipe or tube coiling means, R. BR. Row.. 865,803 
Pipe wrench, G. C. Winslow... eoecee 865,553 





Plane, G. H. Bartlett......... ° ee “ 
Plane, benck, Graves « Loson seccccoccs O00, 401 
Planter check row attachment, corn, B. J. 
CC coccccccce SOB, 0R0 
Planter, potato, N. Wiring......... eeccee Pog 4 


Plow, gang, Thompson & Laberee......... 865, 






Scientific 


Automatic 


Se ape 


| FOR FINE, ACCURATE WORK 
} Send for Catalogue B. 
SENECA FALLS MPG. CO, 
695 Water Street, 
Seneca Falls, N.Y., U.S.A. 





Engine and Foot Lathes 
MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES. BEST MATERIALS. BEST 
WORKMANSHIP. 

SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati, 0. 


CATALOGUE FREE 





and Paves 1 athens Plan- 
Foot and Power ers, pc hapess, and Drill Presses. 
SHEPARD LATHE Co., [33 W. 


St. Cincinnati, O. 





Veeder 
Counters 


to register reciprocating 
movements or revolu- 
Cut full size, 
Booklet Free 
VEEDER MFG. CO. 
18 Sargeant St. 
Hartford. Conn. 
Gyslometere, Odometers, 
‘achometers, Counters 
ane Fine Castings. 


tions, 








ee ee 
DOUBLY SURE IS THE SPARK 


for your automobile, motor boat, or gas engine, if you use the Apple 


The Dayton Electrical Mfg. Co., 98 St. Clair St., Dayton, Ohio. 


Price 
$1.00 








ttery Charger. A dynamo run 
by the fly-wheel of your engine that | 
keeps the batteries always charged 
and ready for prompt service. Wat- 
er, ofl and dust proof, 
to all ignition faults. Write for our 
Bulletin B-1. Specify this outfit on 
your automobile, boat and stationary 
engine. | 


Puts an end 


“Floating the Battery on the Line.” 
















Our Hand Book on Patents, Trade-Marks, 
ete., sent free Patents procured through 
Munn & Co. receive free notice in the 


MUNN & CO., 361 Broadway, N. Y. 
Branca Orrice: 625 F St., Washington, D.C. 











SCIENTIFIC AMERICAN 















THE “‘LEADER.” 


14 H. P. Gasolene Auto-Marine Engine 


Built like a watch, Beautifully Finished. Accu- 
rately Constructed. Light, Strong, Reliable, and 
Noiseless in operation. Suitable for launches 
from 15 to 19 feet in length. Price complete, 
$75 net, no discount. Thoroughly guaranteed. 
Perfect Speed Control. Complete descriptive Cata- 
log upon application, Manufactured by 


CLAUDE SINTZ, 
292 S. Front St., Grand Rapids, Mich. 





American 
SORE THROAT) 


To prove the Efficiency of 


Hydrozone 


to Sore Throat Sufferers, I will send 
One 25 Cent Bottle Free 
to anyone mentioning this paper 
aud sending 10 cents to pay postage 
and packing. Hydrozone is a harm- 
less germicide, indorsed and success- 
fully used by leading physicians. Not 
genuine without my signature on 





label. Ask for Booklet on Treatment 
of Diseases. Sold by Leading Drug- 
gists. 


Chemist and Graduate of the “‘ Ecole Centrale des 
Artes et Manufactures de Paris’” (France) 


Dept. U, 63 Prince Street, New York 


xoHIS 
GRINDER 


Has no pumps, no valves. No 
piping requir to supply it with 
water. Always ready for use. Sim- 
Jest in construction, most efficient 
fh operation. Price will interest you. 


w. FF. & Zhe. BARNES co., 
1999 Ruby &t.,. Reckiord, TL 
ROTARY PUMPS AND ENGINES 


Their Originand Development.—An important series of 














—, 














| papers giving a historical resume of the rotary pump 
| and engine from 1588 and illustrated with clear draw- 


ings showing the construction of various forms of | 
pumps and engines. 38 illustrations. Contained in 
SUPPLEMENTS 1109, 1110, 1111. Price 10 cents 
each. For sale by Munn & Co. and all newsdealers. 





. . e ‘. 
Pipe Cutting and Threading Machine 
For Either Hand or Power 
This machine {is the regular hand machine supplied 
with a power base, pinion, countershaft, etc., 
can be worked as an ordinary power 
machine or taken from its base a 
use as a hand machine. Pi 
to 15 in. diameter handled ic e 
small room. Illustrated catalogue— 
price list free on application, 


THE CURTIS & CURTIS CO. 
6 Garden St., Bridgeport, Conn. 






Branch Office, 60 Centre St., N. Y. 


THE B. F. BARNES 
14-INCH DRILL 


is adapted for work from 1-16 inch to % 
inch. A strong, substantial, well built | 
drill. Plain lever or power feed as desired. 
We build a full line of Drills. AlJl sizes 
furnished in Gangs. Also bave 9-inch, 

and ll-inch Screw ( nating Lathes, and a 
24x2-inch Wet Tool Grinde Catalog 8 
on request. 


B. F. BARNES COMPANY, Rockford. III. 
European Branch, 149 Queen Victoria St., London, E.C 











American 
Homes and Gardens 


of THE JAMES RIVER 











| 
HISTORIC MANSIONS 





SEPTEMBER, 1907 


I. “Brandon,” the Home of | 
the Harrisons. 


OCTOBER, 1907 | 


Il. “Shirley,””’ the Home of 
the Carters. 


NOVEMBER, 1907 


Ill. “Westover,” the Ances- 
tral Home of the Byrds. 


HIS series deals with three 

of the beautiful 
colonial estates along the charm- 
ing and historic James River. 
The illustrations are made from 
photographs especially 
for the purpose by an expert. 
The series is of unusual in- 
terest and beauty. Subscrip- 
tions can begin with the Sep- 
tember number. Price $3.00 


most 


taken 








HOW 


BVELYN BYRD 


receipt of 75 cents. Among the interesting articles in the October number are: 


NINETEENTH CENTURY BEDROOMS 
TO TOUR IN AN AUTOMOBILE 
GARDENING WITHOUT SOIL 

All these articles are beautifully illustrated. 
cover changing each month. 
MUNN & COMPANY, Publishers Scientific American 
Office: 361 Broadway, New York City 


per year. The three numbers 
will be sent on publication on 


SMALL AMERICAN HOMES 
PORT SUNLIGHT 


MILLBROOK FARM 
72 large pages, colored 














| Scaffold or trestle, G 


| Stenographic 





Plow safety riding attachment, C. W. Eck 
BOE SA vsctsundssebcdesen hae é 

Polishing machine, D. F. Arburn.. 

Portable house, J. D. Horton 

Pot. See Coffee px 

Potato diggers, vine separating mechanism 
for, A. L. hoover. 

Potato diggers, vine 
Hoover 

Power, 
A 


separator for, A. L 
apparatus for the generation of 
McCarthy . ‘ : 

Power transmitting “mechanism, clutch ds 
vice, T. L. & T. Sturtevant 
Printing form and making the same, lth 
graphic, G. G. Murray 
Printing machine, —- M 
Printing press, J. A. Smith 
Printing presses and similar machines, de 
livery mechanism for, G. W. Prouty 
Propeller, F. Douse. . ‘ 
Protractor, W. L. E Keuffel 08 ‘ 
Pump, automatically balanced vertical 
shaft centrifugal, A. W. Hunsaker 
Pump, centrifugal high pressure, ( Lage 
Pump head, W. & H. M. Williams 

Pump, oil, G. Arrosmith 


Rockstroh 





r 


Punching machine, 8S. C. Bond 

Quilting frame ard ironing board, om 
bined, M. M. Lowry 

Rail joint, A. Doratella.... 

Rail joint, J. P. Rodger. . a 

Rails to ties, means for securing F 
Wecke rly ° . 

Railway controlling system M. Trautmann 

Railway rail, W. T. Faries . 

Railway signal, B. W. Rowe 

Railway signaling device, ciectric, |} R 
DE bse vsaceee 

Railway switch and automatic signal appa 
ratus, T. Wolfe 

Railway tie, W. T. Brister 

Railway track liner, G. A. Dugger 

Range boiler, V. Wilhelmi 

Razor, safety, Arnold & Becket 

Razor strop, G. P. Henslky 


Ieazor strop attachment, W A. Breed 
Reamer, expansi.ic, O. Lange 
Reel and display device for veilings 





and like fabrics, J. Wineburgh et al 
Refrigerator, W. Landry 
Refrigerator, H. J. Shannen 
Refuse disposal, system of, N. Piers 


Ridge bar, ventilated, A. W.. Zilly 
Roaster alarm, automatik 
Rotary engine, S. 8S. Sadorus 
Rotary engine, R. H. & W. f Heberling 
Rotary engine, W. F. Bleecker 
Rotary engine, J E. Harrim Jt 
Rule, multiform curve, G. M. Healley 
Saddle, C, Szameitat . 
Saddle *s, bucking roll for 
Duncan : ; 
Safe, R,. Lynn .. ° . 
Safety pin, lock, Pippke & Babi 
Salts, electrolysis of fused, | voo Kugel 
gen & Seward 


> 


Sanitary bar, W. G. Clark 

Sash for windows, storm, D. Todd 

Sash lock, J. Diehl 

Sash, sheet metal window W. Watkins 
Saw, J. M. Allison 


Wadsworth 
Kerins & Naylor 
Bonenberger 


Saw guide, B. A 
Sawdust blower, 


Seale, E. Gazley : . 

Sealing machine, CC. F. Davis 

Seam dampener, A. M, Torrance 

Seed testing apparatus, W. H. Kissel 

Separating machine, F. Stringham 

Sewers and pipes, invert or bleck for, W 
Hall . wrorT : 

Sewing machine attachment, 1 \ leat 

Shaft supporter, W. Lowe 

Sharpening dey-.e, razor, I Alfano 

Sheet metal corrugating machine G B 
Johnson ° ‘ 

Shipping case, W. E. Smith 

Shocking attachment for binders, J, 1 
Coulter . 

Shocking attae. ment “for binders, Isaman & 
MItGhON ccccccssccscces - 

G. Weeks. 


Shoe horn, H, 

Sifter, ash, M. Froese. 

Sign, display, G. \W. Carr. 

Sign operating mechanism, W. E. Putnam 

Signal bell. electric, H w Eder 

Signal system, automatic electri E = 
Ackerman 


Signaling apparatus, antomatic, J. 8 An 
derson . . 

Skate, roller, G. S. Slocum 

Skirt marker, dre C. Knopf 

Skirt supporter, F. J Martin 

| Smelting refractory ores and producing low 
carbon ferro alloys, E. | Price 

Smoker's set, felisie 

Sound record cleaning attachment, J N 
Blackman - 

Sound records, sieve for use in making 


disk, Macdonald & Capps 


Sounds, recording and reproducing, d i 
Dirzuweit mye 

Speed mechanism controlling device 
variable, C. T. B. Sangster 


| Spike, J. McNeil |. 
|} Spike holder, W. D 


KF. Jarvis 
Spinning mule, W D. Rundlett 





Spinning mule attachment, R. J. Harring 
ton .. 

Spinning, twisting, and winding machine 
RK. Dawes 

Sprayer, hand, A. 0. Freeman 

Spraying device, Callmann & Sabatelil 


England 
means for producing, H 


Stage brace, J. C 
Stage illusions, 
Goldin .. 

brake, W. Mauve 

machine, W. J. Kehor 

Step. collapsible, C. E. Frye 

Sterilizing and filling vessels apparatus 
for, P. Lamouronx 

Storm front, safety, L. Cockeri!!l 

Stove, M. W. Randolph. 

Stove, folding, W. E. Enfield 


Steam 


Stove, heating, F. M. Reed 
Stoves, boilers, burners, ar at 
tachment for, Kelley r 





Stovepipe retaining device, H. ¢ Armitag 

Stretcher, N. D. Bake-... 

String cutting machine, bevel, J. P. Dor 
ovan aeeres ‘ ‘ 

Swing, F Unger ‘ ‘ 

Switch stand safety lock, K. F. Jacob 

Switching apparatus, automat R Hi 
Wentworth ‘ ‘ ‘ 

Tag holder, J. J. Guinn 

Talking machine attachment, H. Koct 

Talking machine horn, H. Koch 

Tank lug, Reichert & tee he 

Target, A. C. Meyer 

ome te) instruments, sound magnif 
F. 


Hanson 
Tele th 4 printing, J. E. Wright 
Telephone exchanges selector for ’ 
matic, Scribner & Enochs 
Telephone receiver, E. J. Quinhy 
Thawing hydrants and fire plugs, 
for, J. C. Moore 


Thermostat, H. G 
Thermostat for centrally heated pl 
Brukenhaus es 
Threshing nachine, W. L 
Tie, W. R. Ball : 
Tie, Roberts & Bliss.... 
Time controlling mechanism, A. B. & R 
*. Carty ° ‘ 

Time switch and alarm, ‘automati i Hi 

Quade, Jr 


Geissinger 


Butler 


Timepieces, repe ating mechanism for au 
Citelli 7 

Timer, C. 8. Hardy 

Tire, 8. G. Davis 

Tire, W. T. Wood.. 

Tire mold, pneumatic, fF Veit 

Tire, resilient, H. Klingler 

Tire, rubber vehicle, J. J. Hendler.865,008 


Tire shield, T. J. Sprinkle 





Tongs, pipe, E 

Tongs, roofing, F. C. McCusker 

Tongue support, J. “uffenberger 

Tops, spinning device for whipping G 
Tresenreuter sae pebdipbe tae 

Toy, J. Brown ...ssccccessesesssersees 





0,70) 
865,720 
865,449 











St ith 
£6540. 
ROD 

ge 4 

SOD, 061 
ROH, SH 
865,804 
ROD, 801 




















805,538 
SOH5 870 
S65, ON 
“4 4 





865,848 


865.97 


865.788 


OD Gon 
SO 47 

Sf tad 
RO5.716 
SO5.574 
SAT, NE 

865.4 

RON OOF 
R65. 947 
R65, 890 
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Classified Advertisements. 


Advertising in this column is 60 cents a line 


than four sor more than ten | s accept (ount 
seven words to the ne. All orders o ‘ m 
panied by a remittance. Further information sent on 
request 











BUSINESS OPPORTUNITIES. 








FOR BALE Strictly modern gray iron foundry com- 
pletely equipped and tn dally operation on pre fitable 
; rk. Located in Michigan town with @x-/| 
i faciiities Best of reasons for selling, 
and wiil make liberal terms Full information cheer 
fully tu shed. Profitable, Box 774, New York 
AK : sli order business; we furnish every 
‘ ons nly few doliars required; new plan, 
$4 cHerialhD oste Dothing to investigate Milburn- | 
813 Pontiac Bide., 48 Dearborn St., Chicago. 

[ Wish t mmunicate with party who desires an 
exoluely ight t nanufacture and sellon royalty a 
new hose pt rfor men. For particulars address 
Bu lL. iles .0O. Box 581, Los Angeles, Ca 

INVENTORS MANUFACTURERS! Special ma- 





lesigned wit ah biel at 


Va ‘ i rk Ave New York 

PATENT@D ARTICLES in wire, brass and other 
metals wade to order. Stamping, press work Prices 
reasonall anecial low prices to established trade 
The Yischer Mfg. Oo., Paterson, N. J. 


PATENTS FOR SALE. 





FPuu Al t N 647 UTO Automatic spring 
oarrt , re service Novel, simple and 
eaufu wi ili sell outright for cash. For particulars | 
address John &. Hayes, Box No. 75, New Haven, Conn, | 
FOR ALB, U. & PATENT.—This is an attachment 

I king atensila whereby they can be adjusted and 
the temperatiur hereo! thereby regulated as desired. 





Address Karnest Kope, Ferndale, Wash 


PATENTS WANTED. 


orric ef HELPS OR APPLIANCES WANTED 

t novelties fur baer offices Bright ideas 
r manufactur solid on royaity. Pax 
Dompany, 1/1 Weat 2d st New York City 





AGENTS WANTED. 








LGENTS WANTED Big profits; Gre-Solvent | 
t 


simeantiy: removes grease, paint, ink, etc; 
ie get sample and terme Utility 
t 44th Street, New Y 


YE AGENCIES GIVEN We want a good 

town to sell first-class electrical special- 
during spare “ours to bouses, stores and especially 
‘ ries. Kacy selters and good big profit. Write for 
our Sole Ageney Hill-Wright Bileetric Company, 16 
Heade Street, New Yurk City 


MOTION PICTURES. 
rie mov ING PICTURE WORLD, weekly, 0 cents 
per oopy ont ription, $2 The only paper de- 
voted ito the y 
tern leovare feld 








oving Pretare World, Box 40, N.Y. 


MODELS & EXPERIMENTAL WORK. 


INTIONS PF 6 wv KCTED.—Mechanica! Drawings 
Automatic Machinery and Novel- 
thes i The Victor Model and Novelty Cw., 
Phone 34 Werth, Corner Pearl and Centre Sts. y 





AUTOS. 
ON ACOOUNT OF THE NUMBKOUS INQUIRIES 
we vay recently received for chauffeurs, we have de 
éided to open lepartment that will enable you to be- 


come an experienced automobile driver and mechank 
Special course for those out of town. Write Automo 
bile Exchange, 416 Broadway, New York City 


TYPEWRITERS 


CLEARANCE SALEB—Remingtons Densmores, Blick 
ensderfers, Williams, $12.50; Postals, Hammonds, 810; 
Underwoods livers, #4. Orders filled or money back 
standard Typowriter Ex., Suite @, 2) Park Row, N. Y. 





rY PEW RIT SRS allgraphs, $5; Visible Writers, $8; 
Hammond, $10; Reminuto $12 temington, two-color 
ribbon attachment, $14; all guaranteed, Send for cata- 
log. Typewriter Co. (Dept. X). 77 W. 125th st, N.Y. City 





BOOKS AND MAGAZINES. 


BOLBCTRICLAN AND MECHANK Practical month 





ly magaaine for aleetrical and mechanical students and 
workers Pub ishes illustrated directions for con 
structing dyvame moteurs, gasoline engines, wireless 
tlegrep hy electroplating electrical wiring me 
ehbanisal drewing. using toois, furniture construction 
boat building, all kinds f mechanical work One 
dobar early trial subsermption for three months 
twenty te. List of electrical and mechanical books 
free. B, A. Sampeon Pab. Co., 6 Beacon St., Boston, Maas. 


CORRESPONDENCE SCHOOLS. 


PATENT LAW AND OFFICE PRACTICE BY MAII 
»kiet and specimen pages of thoroughly practi 
‘ Price reesonable Correspondence schoul 
nt Law, Dept. A, 18) Mintwood, Wasab., D. ¢ 





SCHOOLS AND COLLEGES. 


PRACTICAL INSTRUCTION in the engineering use 
of Alg the Geometry, Logarithms, Trigonometry 
ir er, Perspective and Scales by mail 
(leert Biaa yw, 2 Broad St., Mth floor, Room 12. N.Y. City 





AUTOMATIC MACHINERY. 


MANI ACTUBING Special dies, tools, fies: ete, 
ay ne perfected, fine model making and experti- 





me 
ot) Huctac m St., Jersey Cit “hone WOOL, J. ¢ 
PHOTOGRAPHY. 
PHOTOGR APE t8, we want to get you in the habit 
»f reading the Photographer and Camera and 





Dark Roum, the baenent and best Photographic monthly 








The vearl? price is $1.50, 15 cents monthly 
at news de We will eend you four numbers as a 
trial subscription for 2) cents in stamps or coin Am 
eriean Photographic Pub. Co., 41 Broadway, New York 


MANUFACTURER OF CHEMICAL AND 


BACTERIOLOGICAL APPARATUSES. 


POSITION Ww ANTED By first-class competent man 
" verseer of factor Have been in such 








the practical work at any time Ad 
Lane Place, Chicago, lll 








SEASICKNESS. 
ak Ask KN®SS and Car Nausea prevented, Brush’'s 
Rewe Flix prophylactic Guaranteed perfectly 
| peer r ily preparation that has never failed 





ree ft rk be 
Ch smica! tx 
bottiie. 





proving these statements sent by Brush 
Ww Broadway, N. Y All druggists $1 per 


MISCELLANEOUS. 


SUR VACUUM AP when used a few minutes each 
day ¢vaws the blood to the scalp. causing free and nor- 
which stimulates the hair to a ocew 
Sent on trial under euarantee. Write 





for free particulars The Modern Vacuum Cap Oo., 6i7 


Barelay Bieck, Denver, Col 
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ly 
ry 
ry 


xperimental Worg 
ro oops Os By ¢ 








ng picture, llustrated song and lan- | 
i - 


= 





TRADE MARKS. 





work, pesening and draughting Hull Bros., | 








itien for pearty fifteen yeara with the firm ef Dr. 
i Rerlin. Germany. and am able to give 

» line of apparatus manufacture As 
rade trom the very bottom, am able 








865, 042 
865, 6005 





5 
12,604 





865, 915 


865,650 
865,651 

865,880 
865,479 





865,518 








865,667 
865,708 | 





865,642 
865,61. 





865,750 | 


865,566 




















65,157 





206 
65,162 
45,170 
65,163 


65,168 
05,003 


65,165 


154 
65,138 
65,141 





65,128 


5,140 
65,158 


65,220 


65,161 


65,006 


65,097 
65,008 





65, 105 


65,123 


65,129 to 65,131 


65,143 


5,164 


65,106 
65,002 


65,005 


65,210 
65,119 

















yy 
va ? The Cadillac, because of its won —— 


derfully efficient and simple con 

struction, its minute mechanical 
ccuracy, its perfect balance at every point, 
is, without exception, the most economical 
in operating expense of all motor cars. To 
bring you right down to solid facts on this 
point, we have prepared a book entitled 


“The Truth about the Automobile and 
What it Costs to Maintain One” 


giving unbiased opinions and actual experi 
ences and expenditures of 164 Cadillac o~n- 
ers. Fuil of interesting performances and 
live tuforination Free, if you write at once 
for Booklet No, 47 


CADILLAC MOTOR CAR CO., Detroit, Mich. 
Members Asso. Licensed Auto. Mfrs. 




















Proper 
Motor Oil 


means the oil 
exactly suited to 
yourengine. This 

is imperative. Poor 
oil, or an improp- 
erly compounded 
one, or the wrong oil 
will wreck the finest 
engine in short order. 


VACUUM 


comes in several grades, No 
matter what kind or make of 
automobile you own or what 
method of lubrication is used— 
there is a special grade of 
Mobi loil for your 
engine and noother 
should be used. 
Our instrnetive little 
booklet will tell you ata 
glance just what gradeof 
Mobiloll for your automo- 
bile. It’sfreeto you. Mo- 
biloil is sold in cans, barrelg 
and half barrels. 
Manufactured by 


VACUUM OIL CO., 
Rochester, N. Y. 
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Attachable Outfit It fits 
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To Book Buyers 
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112-page catalogue of re- 
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and Mechanical Books, 
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MUNN & COMPANY 
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361 Broadway, New York 
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CYCLOPEDIA OF DRAWING 
Four massive volumes each nearly one 


So ed beun 
morecce, 2,00 pe pages, marbled edges. and 


et & spec ae Conte without 
he 


uperior methods of instruction of the 
SORRESPON DENCE, a limited num 





In order 
AME RICAN SCHOOL OF 
f sets will be sold at nearly 


One-Third Regular Price 


of this bargain you must mention this adver- 
rj 


Bargain Price $9.80 Regular Price $24.00 


Sent one ress prepaid for one week's free exam{nation if you 
te 





in Architecture and Drawing, 


AMERICAN SCHOOL OF CORRESPONDENCE 

















You cannot fail to make money with 
the assistance of our complete 
One Light System, in case $10 
“THE LIGHT that NEVER 
’ U.S. Systems approved 
by the Board of Underwriters. 


ogue illustrating our full line. 


NATIONAL STAMPING AND ELECTRIC WORKS 
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P8u USE GRINDSTONES ? 
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The CLEVELAND STONE CO, 
2d Floor, Wilshire. Cleveland. 0. 
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men who to-day 
are Satisfied users. 












@ From their opinion comes the ver- 
| dict that the “GILLETTE” will do 
all that is claimed for it and willdo morethan | 
any other shaving device —that it is a Time Saver, [| 
a Money Saver—that it will adjust itself to your 
beard, whether harsh or soft, without sem- 
























blance of a cut or a scratch, and that you 
can “SHAVE YOURSELF” at any time \ 


| and in any place, under hygienic conditions, at \\ 








home or traveling, in three to five minutes’ time. 






@ If you will give it one fair trial, you 


will also render the same verdict. 


#4 QThe Gillette Safety Razor consists of wigle 
silver-plated holder and twelve double-edged \ 
blades packed in velvet-lined leather case. The \ 

\, bolder will last for the longest lifetime, while / 

blades when dull are so inexpensive they may be 
| thrown away as you would an old pen. Price | 

' ( 

)\\ $5.00. Combination sets $6.50 to $50.00. 

; fa Sold by the leading Jewelry, Drug, Cute | 
lery, and Hardware Dealers throughout 
the world. 
isk for the’ GILLETTE" and booklet, 


Where substitutes are offered, Refuse 
e for our 30-day free 





















Same and write at or 


trial offer 














207 Times Building 
NEW YORK CITY 



















Phelps Ridg., Scranton, Pa. 
Deigar Hidg. , Oakland, Calif. 





CATALOG AND SAMPLES ON REQUEST 
Star Expansion Bolt Co., Trask Ave. & 2d St., deena N. J. 





rapt Won DE RGRAP, 





A SCIENTIFIC SENSATION 
hoe FASCINATING TOYS 
© 


reates, as if by magic, beautiful geo- 
metrical designs such as ne artist 
or instrument can draw. 


A CHILD CAN OPERATE IT. 
Just Turn the Handle — the 
W ondergraph Does the Reat 


Produces untold thousands of exquisite designs, 
all ae perfect as bank note engravings and no two 
See SCIENTIFIC AMERICAN for June 

















We Will Make You | POCKET STEEL TAPES 
Prosperous in. wide. Nickel plated 


cases with rounded edges, 
Spring wind with center stop. 
If you are bonest and ambitious write us Graduated in inches and 1étbs. 
soda, ay. No matter where you live or what 
sur occupation, we will teach you the 86 im. . . . ench $0.60 
eal Estate business by mail; appoint ae 2 6h weg ee tS 
you Special Representative of our Com- 
pany in your town; start you in a profit- 
able business of your own, and help you 
make big money at once. 
Unusual opportunity for men without 





Send for 13° page catalog No. 18 B 
THE L. &. STARRETT CO., Athol, Mass., U. 8. A. 











eapital te become independent for life. 
Valuable book A120 and full particulars 
free. Write teday. Address nearest office. 
NATIONAL CO-OPERATIVE REALTY CO. 
Barden Bidg., Washington, D. C. 
Athenaeum Bidg., (hieage, Lil. 





THE Nulite {*r°s Lamps 


F or Home, Store and Street 











We also manufacture Table Lamps, 
Wall Lamps, Chandeliers, Street 





Lamps, Etc 100 Candle Power 
BORATED seven hours ONE CEN AT ‘ No 
TALCUM Wicks No Smoke No Odor. 

Absolutely safe. THEY SELL AT SIGH, 


xclusive territory to good agents, (9 Write for 
atalogue 





Automatic Water Supply 


Most economical, reliable and efficient 

you bave running water the Niagara on 
zines will elevate %5 feet for each 
foot - fall obtainable from spring, 






brook, or river, delivered to any 
distance. Write for catalogue. 


Niagara Hydraulic Engine Co. 
140 Nassau Street, N. Y. 





Removes all odor of perspiration. De- 
ligbtful after Shaving Sold everywhere, or 
led on receipt 25c. Get Mennen’s (the original). Sample Free. 
GERHARD MENNEN COMPANY. Newark. NJ. 














Chicago Solar Light Co, Dep a, Chicago 





for full description. For sale everywhere, or sent 
. postage paid. on receipt of 81.25 by 


E. 1. HORSMAN CO,, 365 Broadway, New York 
MANUFACTURERS 


Let Me Send You Free 


My Test Lesson in 
CARTOONING 
DESIGNING OR 
ILLUSTRATING 


(Tell me which you want) 












This Preliminary Test is distinctly an 
original feature of the “Acme Way” 
of teaching these subjects, and is the ont 
way to determine what ¢ ach student needs 
in the line of instruction 
the right 
quirements 
student can be se 
dent to make three special drawings, the examinatic 
Chief Art Instructors and myself will enable us to de 
present knowledge of the subject, your ability and 

38 ye ] 






















enormous demand, constantly increasing, for commercial 
place m ople in positions now than I have students 
then the t is why Te fe tr to send you this Test free and 
your success may be, 1 need more students to fill 
upon us. Sasa 
u prefer to run y 
y ork; there is practica 
J “ il guarantee to make 
our me ney. I will see 
e kind o Fdseoten t 
work, the kind you will do 
r yourself, 
e that more people can succeed and 
rk — think they can. It inn’ always 











t 4 
& matter of natu ral ¢ talent, for w areful training and s)stematic 
level pment, talent alone would never nm ane a genius of anyone Mc 
eople become successful by proper study, appheation and tena verance 
than by any other way 

ve lessons are copyrighte ¥ and so arranged and prepared that you 
an complete a full course at home by mall during spare time, or you 
can pat in part of your time studying in our Resident Se hool under the 
personal charge of my Chief Art Instructor. 

Write me to-day and I wil! send you the test by return mail 


D. E.pore WwW 
THE ACME, School of Drawing 
B573 — ee Kalamazoo, Mich. 


hed 1898. Incorporated 1906. 


Pres. and Gen. Mgr. 


HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur s Use.—The wae of 110 voit 
electric circuits for small furnace wor Monroe 
Hopkins. This valuable article is acpompenios by de- 
tailed working drawings on a large scale, and the fur- 
nace can be made by any amateur who is versed in the 
use of tools. This article is contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 118%. Price 0 cents. 
For sale by MUNN & Co., del Broadway, New York City. 
or by any bookseller or newsdeaier. 





“Gem'"’ 
5 ADDING MACHINE 


Sent on 10 
days’ trial at 














Last month we proved to many people that they could make $3000.00 
clear profits each year. We are ready to prove that 


$3000.00 Can be Made 


This year,—next year,—and the years after Cleaning houses 
by our patented machinery, by energetic, competent men. Over 300 
operators in as many towns in the United States. 

We make the most efficient stationary systems for Residences 
Hotels — Office Buildings, etc. 
h Machinery Bidg., Jamestown Exposition, 
















Central Boot 
GENL. COMPRESSED AIR AND VACUUM MACHINERY CO. 
4479 A Olive Street, ST. LOUIS, MO on 

WE OWN THE PATENTS 


i 
<= AND ARE PROSECUTING 
allt CATALOG a 


oka 





THE MACHINE hae 
MAKES THE MONE 








16 te 41 Seuth Olinten Street. 





gine. Biggest Automobile value in America. 


Everybodys Motor Car Mfg. Co. 
1720 N. Second Street 


SE The Only True Automobile $ 450 
At a Popular Price 


A safe, economical, reliable Automobile; will travel 
over the worst roads or up the steepest hills. Speed up 
to 30 miles per hour. 2 cylinder, 10-12 Horse Power en- 
Order 
1908 Model Now. Descriptive Catalogue FREE. 





ST. LOUIS, U. 5. A. 


our expense. 
Has an Automatic 
Carrier and a Resetting 
Deviee that clears the 
dials to zero. A High 
Mechanical Pro. 
dors the work 
igh-pi machines. 
Gesenteed $e rtwe years, 





Catalog Free. 
A. F. GANCHER, 
Automatic Adding Machine Oo., 332. B’way, N.Y. 


3tod ; HP. 
“49 Cittle ittle Siant 


feliabie, eee. Two Cycle. 
Two and Three Port. Guaranteed 
for one - Simple and easy to 
operate. Our wey Catalog A3 is 
worth your havin; 

Send 10 cents my stamps for our 
book entitled “ Ignition, Vaporiza- 
tion, Installation and Operation 
of a Gasoline Motor. 


UNITED MFG. CO., - « Detroit, Mich. 


tarress MOfion Pictures 


“Business Guide” te wells all all, we 
Outfits with 

















































poser ge dramas brimfui an 

travel, history, religion 

ance work and songs iiustrated. 

One man can do it. 
in any lit: 

a man with a little 

in churches, school 








: not you? It's easy; write to us 
how. free 
AMUSEMENT SUPPLY COs 467 Chemical, 























